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Industrial Truck Records 

APHAZARD records of industrial electric truck 

performances—or no data at all—are holding back 
the realization of maximum efficiency in operation in 
many establishments. It is time for electrical and pro- 
duction engineers to analyze and synthetize truck opera- 
tions to the end that wasteful handling may be cut to 
the quick, volume of service checked against running 
and overhead costs, and transportation units concen- 
trated when and where they are most needed. 


Progress in Maine 

BIG advance in hydro-electric and steam-plant 

interconnection in Maine is forecast in the pro- 
posed merger of the Central Maine Power, the Andros- 
coggin Electric and smaller companies. Great oppor- 
tunities exist in the Pine Tree State for co-ordinating 
electrical supply from various watersheds. If the popu- 
lar opposition to power exportation can be overcome as 
it is bound to be in time by suitable engineering pub- 
licity, all New England will benefit, Maine itself even 
more than by pursuing the present narrow policy of 
intrastate distribution. 


Profits on New Devices 


EW electrical products must win their way upon 

their service record rather than upon first cost. It 
is better to introduce superior commodities on the basis 
of a fair initial profit, and reduce the selling price as 
mass production lowers expenses per unit marketed, 
than to sell at a loss in order to popularize the articles 
merchandised and then be forced to raise the price to 
secure a fair return. Superior service and maximum 
quality command better prices than mediocre perform- 
ance. No sensible buyer begrudges a fair profit on a 
new device which is worth more than its cheaper 
competitors. 


Making a College Self-Supporting 

OR generations our universities and colleges have 

played the rodle of deserving beggar. They have 
cooled their heels in the anterooms of the millionaires 
and have stood on the public highways with extended 
cap. The results have seldom realized the hopes of the 
self-sacrificing officials to whom the unpopular task of 
solicitation and collection has fallen, but the method 
appeared to be obligatory. It has remained for the 
Massachusetts Institute of Technology to find an avenue 
of escape from this vicarious mendicancy by placing its 
resources at the service of industry on a business basis. 
As explained in a recent issue of the ELECTRICAL WORLD, 
for an annual retainer of from $1,000 to $25,000 it 
undertakes to arrange consultations, investigations, 
tests or research with its staff of technicians, or to put 


its client in touch with outside assistance. The magni- 
tude of the project is evidenced by the signing already 
of contracts totaling nearly a million dollars. Several 
great electrical companies have taken advantage of this 
new educational policy, of which the mutual benefits 
should be equal. 


Explain Capital Needs to Public 


ENTRAL STATION expansion must go forward 

notwithstanding the present high costs of construc- 
tion. The public demands additional service and will 
pay for it if that service is of high quality. Later, when 
lower prices apply to extensions of plant and lines, the 
necessity of committing capital to larger duties in these 
days of acute inflation.will be recognized and due allow- 
ance established by fair-minded commissions. Clear- 
cut statements of policies and needs, however, will play 
increasingly important parts in the raising of funds in 
future public utility expansion. Too often in the past 
perfectly honorable statements of construction costs 
incurred and liquidated by notes have not been segre- 
gated in a way to render them valuable indices of capi- 
tal requirements. Simpler groupings of costs will help 
both the commissions and the public to understand the 
real needs and opportunities of the companies. 


The Coal Situation 


HE wage increase of 14 per cent which coal oper- 

ators are trying to pass on to public utilities has 
called forth protests from all quarters, and justly so, 
for it means that this increase will in turn be assessed 
against the public. The bituminous-coal operators, in 
spite of their agreement with Dr. Garfield as Fuel 
Administrator to accept and absorb.the 14 per cent 
increase in miners’ wages to the end that the burden 
should not be placed on the public, have entirely changed 
front, and in billing the public utilities for this wage 
increase in cents per ton under existing contracts are 
effectively shifting their own burden to the utilities 
and then to the public which the latter serve. This is 
so because public utilities are regulated by state and 
local authorities and are unable to earn more than a fair 
rate of return, so that any material increase in operat- 
ing expenses must be passed to the consumers. It is an 
unfortunate side of the situation, for the public had 
been led to believe that the miners’ wage increase had 
been absorbed by the coal operators and that President 
Wilson had said so in December, 1919. Evidence on the 
points involved has been presented to the United States 
Bituminous Coal Commission and to a sub-committee of 
the Senate committee on interstate commerce which has 
been investigating the coal situation. The matter is 
now under consideration. But even though it be settled 
in favor of the utilities the fuel situation from the 
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viewpoint either of cost or of future deliveries, is not 
settled. There are three other points at issue. First, 
the practice of the Railroad Administration and the 
railroads to confiscate for railroad use the coal consigned 
to public utilities should be stopped. Second, govern- 
ment supervision over the delivery and prices of coal 
should be continued until conditions are normal and 
some governmental machinery should be set up to rule 
on questions of prices and confiscation that come up 
daily. Third, a lower price for coal delivered during 
summer months should be made and a seasonable freight 
rate established in order to make increased storage feas- 
ible even by those companies where the rehandling cost 
is a considerable item. This would assist the miner in 
maintaining uniform production throughout the year, 
and with such a storage plan public utility companies 
would be relieved of the anxiety attending uncertain 
deliveries and commandeering procedure which they 
are now experiencing, especially in New England. 





A Super-Power Zone—A 

National Need 

O BODY of men more distinguished than those 

who met at the midwinter convention of the Amer- 
ican Institute of Electrical Engineers in New York on 
Feb. 19 could have declared itself in favor of prompt 
consideration of the means whereby industries in the 
Northeast seaboard states can be supplied with ade- 
quate power and whereby our fast-diminishing fuel re- 
serves can be conserved and railroad congestion can 
be relieved. They have decided that these pressing 
problems should be given immediate attention and have 
recommended to the board of directors of the Institute 
that a committee headed by W. S. Murray, the ex- 
ponent of the proposed solution, be immediately ap- 
pointed to take some definite action. Are those of the 
engineering profession who were not present at that 
meeting going to sit by indifferently and let this com- 
mittee act alone? Because the problems are national 
ones and do not merely confront a limited section of 
the country or concern a few, the committee needs all 
the advice and suggestions possible and engineers must 
come forward and give their assistance. Every one 
knows that the industrial power demand is already 
greater than the supply and is increasing at a rate 
much greater than extensions along the old lines can 
meet. In the zone considered—from Washington to 
Boston and inland 100 to 150 miles—the present esti- 
mated machine capacity is 17,000,000 hp., and it has 
been doubling about every five years. Nearly 70,000,000 
tons of coal are now being burned annually for the 
railroads and industries in this zone. Besides, this fuel 
is being transported by already congested railroads 
that ought to be relieved in order that they may carry 
other materials needed in all parts of the country. 

By the establishment of interconnected super-power 
plants, consisting of generating stations in the soft 
and hard coal fields, at developable water-power sites 
and in large load centers, and by electrifying industries 
and railroads in this section, Mr. Murray estimates that 
the existing load factor of 15 per cent can be raised 
to 50 or 60 per cent. This will mean that one pound 
of coal can do the work that two pounds does now, 
thus relieving the railroads of the work of transport- 
ing one-half of the coal required for light and power 
purposes. It also means that 30,000,000 tons of coal 
can be saved each year in this section—a fact well 
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worth considering when it is realized that our fuel 
resources will be exhausted at the present rate of con- 
sumption in about one generation if some radical change 
in furnishing power needs be not made. By the sav- 
ings that will result and by the reduction in railroad 
maintenance expenses coming from railroad electri- 
fication a total annual saving of something like 
$300,000,000 can be effected. Besides this, the more 
complete electrification of industries from an econ- 
omical source of energy supply will help these in- 
dustries to stay the rising price of living which has 
been brought about by the greatly increasing price 
of labor. Are these benefits to be ignored or con- 
sidered of merely local effect? 

As reported on pages 486 to 488 of this issue, nota- 
ble authorities in the manufacturing, consulting engi- 
neering and central-station fields have said that the 
apparatus for equipping the proposed system will be 
available and that practical operation of the system 
is feasible. While the estimates of the actual benefits 
which will result should be checked and while the 
details of laying out and operating such a system have 
to be worked out, it cannot be denied that some such 
system as Mr. Murray proposes should be put into 
effect in the immediate future and that plans should 
be formulated for financing it. 

The latter aspect is of no small importance. Mr. 
Murray has suggested that four ways present them- 
selves. The securities could be underwritten by the 
federal government, by the states or by private in- 
terests, or private-interest securities could be guaran- 
teed by the federal government or the states. These 
methods and others should be carefully considered, but, 
above all, it should be remembered that the benefit which 
will result will be nation-wide and that therefore assist- 
ance of some kind should be obtained from the nation. 
On this subject particularly the A. I. E. E. committee 
should be well advised, and when the method of financ- 
ing shall be finally determined it should be backed by the 
active support of all engineers. Finally we urge that 
any plan which is selected take advantage of existing 
generating facilities such as those in Philadelphia, New 
Jersey, New York and Boston, and that everything that 
money can buy, that human foresight can ordain and 
that engineering ability can provide be used to assure 
continuity of service. 


World Market for Domestic 

Apparatus 

HE people of the world are still in a very large 

degree depending upon tallow candles, kerosene and 
gas with which to light their dwellings. Domestic elec- 
tric lighting is almost unknown in Russia, and even in 
America, where we are prone to boast of our high type 
of advancement in all things electrical, we find about 
half of the people dwelling in houses unlighted by elec- 
tricity. Results of an investigation undertaken by the 
ELECTRICAL WORLD on this subject, as given on pages 
484 and 485, may prove surprising to some in the indus- 
try. European cities are to a large extent electrically 
lighted, but more than four-fifths of the population are 
living in houses into which central-station service has 
not yet obtained admittance. The proportion of South 
Americans living in electrically lighted houses is not 
over two or three in a hundred. 

The foreign market for domestic lighting equipment 

is a wide one. However, it needs close examination. 
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Certain apparatus which will prove acceptable in the 
islands of the Archipelago will find small call in the 
mountains of the Balkan States. The newer countries, 
and the countries in South America, are not yet educated 
to the advantages of quality products but favor the low- 
priced and consequently cheaply constructed devices. 
Prior to the war German designs of electrical apparatus 
were in high esteem in many countries, but this trade 
has in no small measure shifted to American makes. 
Whether or not it can be held wil) depend upon the kind 
of attention and service that is given to these new fields 
by those who have secured the business mainly because 
there was no other source of supply. A careful study 
of living conditions and the same attention to electrical 
methods and good engineering practice that is promot- 
ing good lighting in this country must likewise be advo- 
cated abroad. 





Central-Station Power for 
a Steel Mill 


STEEL mill presents a load which is notoriously 

difficult to carry on account of the enormous fluc- 
tuations presented even with carefully planned flywheel 
reserve. To deliver power for such a load from the cen- 
tral station needs exceptional care in planning the in- 
stallation and tact in operation. The account we pub- 
lish this week of the operation of a steel plant with 
power from the Peoria (Ill.) central station illustrates 
very forcibly both the difficulties of the situation and 
the ways in which they may be successfully met., The 
particular mill considered is nearly 5 miles (8 km.) 
from the Peoria station. The peaks imposed by the 
heavy blooming mill recur about every five minutes and 
may reach nearly 5,000 kw. with a frequent and fairly 
steady demand for 3,500. The top load from the whole 
mill may reach 6,000 kw. momentarily and 4,000 for a 
fifteen-minute integrated demand. To meet this the 
Peoria station had about 12,000 kw. capacity in six 
2,300-volt units, supplying most of the existing load di- 
rectly, but a portion by transformation to 13,200 volts. 
The latter voltage seemed desirable on account of the 
growth of the transmitted power load, so when the steel 
mill had to be served a 7,500-kw. turbo-generator cap- 
able of delivering the higher voltage directly was pro- 
vided. In addition, two 4,500-kw. banks of transform- 
ers of between 13,200 volts and 2,300 volts were also 
provided. Thus the heavy steel-mill load can be isolated 
from the city lighting and power for ordinary opera- 
tion, while all generators are available for delivering 
either voltage to the lines when it becomes necessary. 





Relief for the 

Lamp Socket 

HE marked increase in the use of electrical appli- 

ances in the home in the solution of the servant 
problem brings up with renewed importance the ques- 
tion of how these appliances are to be connected to the 
circuits. There is only one answer—through separate 
outlets. Long cords dangling from the lamp sockets of 
chandeliers and wall brackets are not only unsightly but 
place the sockets under double and severe duty except 
with low wattage, thus imposing a limitation on the 
service. The importance of the separate outlet will be 
the theme of a paper to be presented at the Pasadena 
convention of the National Electric Light Association 
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next May by Garnett Young, who has drawn up a plan 
of action for an educational campaign along these lines. 
The aim of this campaign, which is already under 
way on the Pacific Coast, is to teach not only the home 
seekers but architects and builders as well that a house 
is not planned as it should be unless adequate provision 
for labor saving by electricity is made. It is estimated 
that the average cost of putting in outlets after the 
house is completed is five times what they would cost if 
they were in the plans at the outset—an unnecessary 
expense that householders are naturally reluctant to 
meet. Once the point is properly brought home to the 
designers and builders, due consideration for their 
clients’ needs will lead them to provide in the original 
plans for correct and modern wiring and, more than 
that, for ample floor room to accommodate all the appli- 
ances that may be desired. 

The benefit to the electrical industry of such an 
educational campaign is many-sided. Additional sales 
of energy will, of course, come to the central station—in 
the main a “daytime load” and therefore particularly 
desirable. Manufacturers are also bound to gain im- 
mediately. Above all, the campaign will result in better 
service to the public. Incidentally this campaign should 
furnish an opportune time for the discontinuance of 
the terms “lamp socket” and “current-consuming de- 
vices” and the substitution of the more descriptive 
name, “labor-saving devices.” 





A Despot Conspiring with 
Electricity 


HE enigmatic recluse who from the seclusion of 

the Kremlin governs part of what was once Russia 
astonished a New York World correspondent with whom 
he recently condescended to talk by a totally unexpected 
answer to the question “When do you think communism 
will be complete in Russia?” Said Lenine: 

We mean to electrify our entire industrial system through 
power stations in the Urals and elsewhere. Our engineers 
tell us it will take ten years. When the electrification is 
accomplished it will be the first important stage on the 
road to the communistic administration of public economic 
life. All our industries will receive their motive power 
from a common source, capable of supplying them all ade- 
quately. This will eliminate wasteful competition in the 
quest of fuel and place manufacturing enterprise on a sound 
economic footing, without which we cannot hope to achieve 
a full measure of interchange of essential products in ac- 
cordance with communist principles. Incidentally, in three 
years we expect to have 50,000,000 incandescent lamps 
burning in Russia. There are 70,000,000 in the United 
States, I believe, but in a land where electricity is in its 
infancy more than two-thirds of that number is a very 
high figure to achieve. Electrification is to my mind the 
most momentous of the great tasks that confront us. 

It is no new thing for despots to accomplish great 
undertakings along the lines of civilized development. 
Some among the Pharaohs, Caesars and Bonapartes of 
all ages have promoted agriculture and commerce, built 
splendid cities and created a factitious if nota real 
prosperity in their realms. But there is something 
startlingly modern in this pronouncement from the man 
who now wields the broken scepter of the Romanoffs. 
If his power is indeed destined to endure for the ten 
years he arrogates to himself, and if his program of 
electrical development is to be translated into action, 
Western nations, and electrical engineers above all, 
will watch with intense interest its physical progress 
and its influence upon Russian thought and polities. 








Charles Proteus Steinmetz 


An engineer-scientist whose gifted genius is widely reflected in electrical 
and chemical experimentation, research and design 


HEN Frank Sprague as president of the 

A. I. E. E. introduced Charles Proteus 

Steinmetz as the author of a paper on 
“The Law of Hysteresis” on Sept. 27, 1892, he 
said: “His work in the past has been most 
important in its character, and this paper will 
fully support the reputation he has already 
sarned.” At that time Dr. Steinmetz had been 
in this country just three years, three months 
and twenty-six days. He arrived June 1, 1889, 
a steerage passenger on the liner La Campagne 
with less than ten dollars in cash but with a 
letter of introduction that secured employment 
with Rudolf Eickemeyer at Yonkers, N. . Y. 
Here in a small plant an opportunity was 
offered for him to apply the scientific training 
he had received abroad in a study of the 
magnetic properties of iron suitable for alter- 
nating-current motors. During the summer of 


1890 he was engaged on the design of a 
single-phase commutator motor and in con- 
ducting hysteresis tests. In the Electrical 


Engineer for Dec. 17, 1890, Dr. Steinmetz pre- 


sented, in an article entitled “Notes on the Law 
of Hysteresis,” results of his findings. On Jan. 
19, 1892, further results were given in an Insti- 
tute paper. This led up to the second Institute 
paper on Sept. 27 of the same year and was all 
that was known of the man, then only twenty- 
seven years old, who flashed so suddenly into 
prominence. Since then, although always work- 
ing unostentatiously, his genius has become 
recognized everywhere, and on old and new 
problems alike his opinions are eagerly sought. 
To him is due much in alternating-current motor 
design and in electrical and chemical research. 
Although Dr. Steinmetz lives for his work as 
chief consulting engineer of the General Electric 
Company, he frequently lectures and he finds 
time to take an active part in the work of 
national engineering organizations, having been 
president both of the A. I. E. E. and the I. E. S. 
He is also a prolific writer on general engineer- 
ing topics and the author of several well-known 
textbooks on electrical engineering and mathe- 
matics. 





Development of Automatic Hydro-Electric 
Generating Stations 


Automatic Operation and Remote Control Especially Applicable to Small 
and Medium-Size Developments—-Use of Synchronous and Induction 
Generators for This Service—Automatic-Control Devices Proved Reliable 


By T. A. E. BELT 
Lighting Engineering Department, General Electric Company, Schenectady, N. Y. 


HE automatic hydro-electric generating sta- 

tion is a new development, and a potent one, 

in the science of electrical engineering. The 

application of automatic control to generating 
stations, which is an outgrowth of the automatically 
controlled rotary-converter substation, first appearing 
in 1913, has proved, from the standpoints of economy 
and reliability, to be advantageous and useful. That 
the automatic hydro-electric generating station is an 
accomplished fact, with many possibilities demonstrated, 
is further proved by the two years of successful opera- 
tion of a plant installed by the Iowa Railway & Light 
Company at Cedar Rapids, Iowa. Both the synchronous 
and the induction type of generators should be con- 
sidered for any particular conditions. 

From a technical viewpoint, there is no limit to the 
capacity of generating stations for which automatic- 
control equipment can be designed. However, in a 
large, manually operated station the cost of operation 
becomes a small part of the total cost of energy, so 
that the saving by the elimination of an operating 
force may not justify the small additional risk involved 
in the entire absence of all manual operation. Fur- 
thermore, in large stations a complicated system switch- 
ing may require operators of good judgment, whose 
services cannot easily be dispensed with. 

In medium-sized plants automatic equipment may be 
used, which simplifies the operation and protects the 
apparatus to such an extent that only one watchman 
with little technical ability is required for general duties 
around the plant. This is especially true where the 
plant under consideration is one of several feeding into 
a transmission system. Such automatic equipment has 
been proposed for plants as large as 12,000 kva. 


THE FIELD FOR HYDRO-ELECTRIC GENERATING STATIONS 


At present the greatest field for hydro-electric gen- 
erating stations is that of the medium-sized and small 
plants, auxiliary to a larger system, for in such plants 
no operators need be stationed. A _ periodic inspec- 
tion by a line patrolman or any other qualified person 
is the only attendance required. 

In many places throughout the country are small, 
undeveloped water-power sites, which are capable of 
generating power with a comparatively small capital 
investment in the plant. If the operating force of such 
a plant can be eliminated, the cost per kilowatt-hour 
of output may be very attractive. The management of 
a 20,000-kva. or 30,000-kva. system is usually ready 
to welcome the addition of a continuous 500-kw. load. 
Conversely, a continuous load of 500 kw., pumping 
into the system at a low cost per kilowatt-hour, should 
likewise be welcomed. 

Control schemes may be roughly divided into two 
classes: First, the remotely controlled station, in which 
the generator leads run to the main station, where 


the generator is synchronized by hand; second, the 
entirely automatic station, where the generator is 
automatically synchronized into the transmission 
network. 


SCHEMES FOR THE REMOTELY CONTROLLED STATION 


Scheme No. 1.—Referring to the simplified wiring 
diagram, Fig. 1, a semi-automatic plant is controlled 
from some other station by means of a three-phase 
power line and two additional conductors for controll- 
ing the waterwheel gate opening. The operator first 
closes the contro! switch, which causes the waterwheel 
gate to open, thus starting the generator. The field of 
the generator is connected to the armature of the 
direct-connected or belted exciter by the closing of the 
contactor in the main field circuit, and the generator 
builds up voltage as the speed increases. The oper- 
ator has a synchronism indicator across the oil circuit 
breaker in the hand-controlled station and adjusts the 
speed and synchronizes the generator as if it were a 
machine in the same plant. After the generator is 
synchronized, the load, which is under the operator’s 
control, may be adjusted to any desired amount. In 
order to have a lower value of excitation for synchroniz- 
ing than that required under full-load operation, 
resistance is inserted in the generator field circuit. 
This resistance is automatically short-circuited by a 
contactor when the two stations are connected. 

The automatic station, when it is connected to the 
system, operates at constant excitation, which is prac- 
ticable because it is in parallel with another station 
where the voltage is under the control of operators. If 
the remotely controlled generator is overexcited for 
the kilowatt load carried, a leading current is sup- 
plied to the system, which improves the power factor, 
provided that the system load demands a lagging 
current. 

The control scheme just described may be used when 
the waterwheel wicket gates are operated by a remotely 
controlled governor, or by an electrically operated valve 
which controls a hydraulically operated piston con- 
nected to the wicket gates. If desired, a motor-operated 
wicket gate may be used, which makes a third control 
line necessary if three-phase power is used for operating 
the motor. 

Scheme No. 2.—Where the distance between stations 
is great, the cost of conductors for waterwheel gate 
control may amount to a considerable sum, but by a 
scheme slightly different from the one above these 
control wires can be omitted, leaving only the three- 
phase power line between stations. 

Referring to the simplified wiring diagram, Fig. 2, 
the operator starts the station by impressing fractional 
voltage on the line. The fractional voltage may be 
obtained either from a starting compensator or from 
taps on transformers, provided that such are available. 
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The generator in the remotely controlled station is 
equipped with an amortisseur winding and starts as 
an induction motor. As the generator comes to syn- 
chronism the exciter builds up voltage and excites the 
generator field, thus pulling the generator into step. 
Ammeters, which are provided in the control station, 
indicate when the generator pulls into step, and the 
operator then opens the fractional-voltage supply and 
closes the line oil circuit breaker, thus applying full 
voltage to the remotely controlled generator. The clos- 
ing of the oil circuit breaker causes contactor A to 
close, which applies full excitation to the generators and 
opens the waterwheel gate to full-gate position. The 
gate motor is operated from direct current supplied 
by the exciter. 

To close down the remotely controlled generator, the 
operator opens the oil circuit breaker in the main sta- 
tion. The generator then speeds up, and centrifugal 
switch B breaks the coil circuit of contactor A, which 
drops out and completes a circuit to close the gate. The 
contactor is arranged to insert resistance in the exciter 
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field circuit, which prevents the generator voltage from 
rising above normal value. 


CONTROL OF THE ENTIRELY AUTOMATIC PLANT 


Scheme No. 1.—The entirely automatic station differs 
from the remotely controlled station in that the power 
line does not necessarily pass through a manually 
operated plant but may be tapped directly into the 
transmission network. 

The contacts of the float switch, illustrated in Fig. 
3, close when the water level in the forebay rises to 
a predetermined level, thus energizing the upper set 
of contacts of a relay and causing the contactor in the 
gate-motor circuit to close. The closing of this con- 
tactor applies voltage to the polyphase gate motor, which 
is connected to the waterwheel wicket gate through 
proper gearing. 

The motor opens the gate approximately 20 per cent 
of full gate opening, which admits sufficient water to 
start the waterwheel. At 20 per cent gate opening, the 


gate-motor contactor is dropped out by the breaking of 
its coil circuit, which is opened by one of the drum- 
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controller segments. The drum controller is driven 
through suitable gearing by the gate motor. The wicket 
gate stays in the 20 per cent position until the water- 
wheel comes to nearly synchronous speed, when the 
contacts of centrifugal switch A, driven from the shaft 
of the generator, close, thus bridging the break in the 
drum-controller segment and causing the gate motor 
to continue to open the gate. The proper segment on 
the drum controller then causes the fractional-voltage 
oil circuit breaker to close, thus connecting the gen- 
erator to the fractional-voltage transformer taps. A 
drum-controller segment, then making contact, causes 
the generator-field contactor to close, the closing of 
which excites the generator pulling it into step. The 
fractional-voltage oil circuit breaker is tripped, and the 
main-line oil circuit breaker is closed by means of con- 
troller segments operating on the proper control 
circuits. The gate motor continues to open the wicket 
gate until the drum controller stops it at full gate 
opening. The generator is thus properly connected to 
the bus and operates at a load corresponding to the 
head of water available. If the level of the water in 
the forebay falls to a predetermined minimum, the 
station is automatically shut down. If desired, it may 
be started or stopped, independently of the float switch. 
by means of pilot wires from a manually operated 
station. 

If the head of water is constant and full kilowatt 
output from the generator is desired at all times, the 
motor-operated wicket gate may be dispensed with and 
the waterwheel provided with fixed wicket gates. A 
motor-operated or hydraulically operated valve can then 
be used for starting and stopping the station. 

Scheme No, 2.—An automatic control for two or more 
generators is shown in wiring diagram, Fig. 4. Such 
an automatic control is especially applicable in low- 
head installations, because where the operating speed 
is low directly connected exciters are expensive. 

The control equipment for each generator is similar 
to that described under scheme No. 1 of the entirely 
automatic station, except that the fields of all the gen- 
erators are excited from a common exciter and frac- 
tional voltage is obtained during the starting period 
by means of a synchronizing or starting reactor. The 
exciter is driven by an induction motor, which is 
started by closing the main-line oil circuit breaker, 
either automatically, through a control circuit on the 
drum controller, or by hand if it is desired to have 
the set operate at all times. 

The several float switches are adjusted so that the 
contacts close in succession. The contacts of the first 
float switch close when the water level is sufficient to 
carry full kilowatt output from the first generator. 
If the water continues to rise, the contacts of the 
second float switch close, and the second generator is 
placed in operation. If the flow of water is sufficient, 
the contacts of the third float switch close, and the 
third generator is connected to the bus. This sequence 
of operation is continued for as many equipments as 
may be installed. 


SYNCHRONOUS VERSUS INDUCTION GENERATORS 


The control schemes outlined above are for use with 
synchronous generators. The control equipment may 
be somewhat simplified if an induction generator is 
installed, but the characteristics of such a generator 
make its installation in the majority of cases wholly 
undesirable. 
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As in the case of an induction motor, the induction 
generator is dependent upon the system to which it 
is connected for its excitation. For example, take the 
case of a 500-kva., 0.8 power-factor induction generator, 
300 wattless kva. must be drawn from the line. The 
wattless exciting current, which lags 90 deg. behind 
the power current, must be supplied by the synchronous 
machines connected to the system, or, in the case of 
an extensive high-voltage overhead system, it may be 
partly or wholly supplied by its condenser effect. 

In a high-head installation requiring a high-speed 
generator the induction type will usually cost less than 
a corresponding synchronous generator with its exciter. 
In a low-head installation requiring a slow-speed gen- 
erator the induction type may equal or even exceed 
the cost of the synchronous machine. 

In selecting the type of generator for an installa- 
tion the following points should be considered: 

1. Whether or not the lagging exciting current 
taken by an induction generator will be detrimental to 
the operation of the system. 

2. Whether or not it will be advantageous to relieve 
other generators of part of their wattless lagging cur- 
rent by the installation of a synchronous machine. 

3. The relative cost of a synchronous versus an 
induction generator. 


PROTECTIVE DEVICES REPLACE OPERATORS’ ATTENTION 


In any remotely controlled or automatic generating- 
station. installation certain protective devices are neces- 
sary. For small stations the degree of protection need 
not be so complete as for larger stations where a 
number of large machines are involved. Protection 
should be provided in any installation against hot 
bearings, overloads and overspeed. 

1. Hot Bearings.—If the bearing temperature of a 
generator, a waterwheel or an exciter exceeds a pre- 
determined maximum value, a thermostat relay is used 
to open the master-control circuit, which closes down 
the machine in trouble and prevents its restarting until 
an inspection of the overheated bearing is made. 

2. Overloads—With a constant head of water and a 
constant waterwheel gate opening, no continued over- 
loads can be imposed upon the generator. A water- 
wheel, properly chosen for the capacity of the generator 
which it is to drive, will impose a severe overload upon 
the generator only with a radical increase in the head 
of water above normal value. The loss of excitation 
of the generator or a considerable drop in system volt- 
age will overload the generator. However, if overload 
occurs from any cause, overload relays are used to 
disconnect the generator from the line and close down 
the station. 

3. Overspeed.—A centrifugal switch, driven by the 
generator, is arranged to operate, in case of overspeed, 
to close down the station. 

4. Other Protective Devices.—Other refinements in 
the application of protective devices may be added: 

(a) Relays for differential protection from internal 
generator trouble. 

(b) Low-voltage relays, to 
starting or operation. 

(c) Relays for overvoltage protection of the gen- 
erator and exciter. 

How these principles have been applied to automatic- 
and remote-controlled hydro-electric plants will be 
discussed by the author in an early issue of the 
ELECTRICAL WORLD. 
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Preparing to Carry a Steel-Mill Load 






Construction and Rearrangement the Peoria (IIll.) Central Station Company Found Necessary 
To Serve a Mill Requiring 1,500,000 Kw.-Hr. a Month with a 4,000-Kw. 
Demand to Turn Scrap Iron Into Barbed Wire and Fence 


the Central Illinois Light Company is now being 
used by the Keystone Steel & Wire Company of 
Peoria, Ill., in practically every operation between its 
three open-hearth furnaces and its loading platforms for 
outgoing freight. Most of the raw material comes to 
the open-hearth furnaces in the form of scrap, for 
_which Illinois in general and Chicago in particular 
is a great central market. . — 
Sometimes, however, in- 
gots are purchased ready 
for reheating because the 
capacity of the remainder 
of the mill is greater than 
that of the three open- 
hearth furnaces. The fur- 
naces are the limiting fac- 
tor of the mill at present. 
The outgoing freight con- 
sists mostly of barbed-wire 
and woven-wire fence, orig- 
inally intended to provide 
entanglements for the 
enemy army but now used 
to bar out encroaching 
cattle from cultivated areas. 
When the question of 
serving this mill was first 
discussed engineering prob- 
lems arose because the load 
involved was so large in 
comparison with the total 
load of the central station 
which was about to serve it. 
and because it was the cen- 


‘he Central energy from the central station of 








adjacent to the power-house. With the necessity of add- 
ing more generator capacity for the steel-mill load 
already apparent, it was a question whether the com- 
pany would continue to buy 2,300-volt generators and 
transform enough energy to 13,200 volts to serve the 
power load or would depart from the 2,300-volt standard 
and install a 13,200-volt generator. The rapidity with 
which the power load was growing made the 13,200-volt 
seem the logical choice, but 
an argument against it was 
the fact that with two gen- 
erator voltages in the sta- 
tion some of the advantage 
of diversity is lost. 

With all these points in 
mind, a scheme was worked 
out which retains all of the 
advantages of both plans. 
A 17,500-kw., 13,200-volt 
generator, replacing a ver- 
tical 1,000-kw. turbine, two 
1,000-hp. Springfield boil- 
ers and two 4,500-kw. banks 
of 13,200/2,300-volt trans- 
formers were purchased, 
and the main station appar- 
atus was laid out as shown 
in the one-line diagram 
(Fig. 4). This arrange- 
ment, which increased the 
total station rating to 
19,400 kw., has many ad- 
vantages. Both the 2,300- 
volt and the 13,200-volt 
loads can be served from 





tral station’s first attempt 
at taking on this class of 
business. How these prob- 
lems were worked out and what results have been ob- 
tained from their solution will be shown in this article. 
Briefly the work of preparation consisted of making ad- 
ditions to the generating station, reconstructing one 
substation and erecting another new one, building a 
transmission line of heavy carrying capacity, and learn- 
ing a few points of difference that should be observed in 
operating the central station when such a load is con- 
nected to it. The results that have been obtained from 
successfully carrying out this program are shown in a 
load analysis given below. 


FUTURE DEVELOPMENT Is BiG FAcToR CONSIDERED IN 
CHOOSING STATION ARRANGEMENT 


Before the steel-mill load was taken on the generating 
station had only recently been remodeled internally and 
housed in a modern building. It contained six 2,300- 
volt, three-phase, 60-cycle generators rated at 5,000 kw., 
3,000 kw., 1,500 kw., 1,000 kw., 800 kw. and 600 kw.. 
respectively. They served some city load at the gene- 
rator voltage and some outlying coal-mining and indus- 
trial power load at 13,200 volts. 

The transformation was made in a step-up substation 
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FIGS. 1 AND 2—GENERAL VIEW OF KEYSTONE STEEL & WIRE 
PLANT AND RISER 


either the 2,300-volt or the 
13,200-volt generators at 
times of light load. On 
peaks all generators can be operated and the total load 
can .be apportioned among them at will, taking full 
advantage of all diversity. Another advantage is 
that the city’s lighting and small power is isolated from 
the heavily fluctuating power loads. This to a certain 
extent tends to help regulation. Furthermore, when 
more generators are needed in the future an intelligent 
choice between 2,300-volt and 13,200-volt types can be 
made, depending on the probable growth of the two 
classes of load. It is not the plan to go to 13,200-volt 
generation exclusively. It is expected that the 9,000-kw. 
transformer bank will provide ample transfer facilities 
for many years to come. In actual operation no prac- 
tical difficulties with this layout have developed. 

At the same time these changes were made a new 
station intake was constructed, travelling screens were 
installed and the adjacent step-up substation was rebuilt 
and increased in size. The substation contains an inter- 
esting example of open tubular copper-bus work for 
13,200-volt construction. This work was all made neces- 
sary by the addition of the Keystone steel-mill load. 

The steel mill is about 4.75 miles (8km.) from the 
power house. Between the two the transmission line 
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consists of both underground and overhead construc- 
tion. The underground section comprises two 7,500-ft. 
(2,300-m.) lengths of three-conductor No. 2/0 13,200- 
volt paper-insulated cable laid from the power house 
to a riser station. The two lengths of cable are oper- 
ated in parallel as one line. A single larger cable might 
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units to reduce the potential from 13,200 volts to 2,300 
volts. An oil switch is installed in the main line between © 
the incoming circuit and common bus which feeds the 
transformers. On the low-tension side of the trans- 


formers separate 2,300-volt circuits, each equipped with 
an oil switch, go through wall bushings into the ma- 





FIG. 3—SECTIONAL ELEVATION OF TYPICAL TRANSFORMER UNITS AS INSTALLED ON AN ANGLE 
IRON STEEL STRUCTURE 


have been selected for this service if the ducts, already 
laid, had not limited the cable diameter. 

The riser station is in itself a feature of the line. 
It is an outdoor steel structure in the outskirts of the 
city at which the cable is brought up in an iron pipe 
riser and is connected to the aérial lines through a 
G. & W. disconnecting outdoor-type pothead. Here also 
one aluminum-cell lightning arrester is installed to pro- 
tect the cable. This arrester is charged daily by a patrol 
man. It is the plan that ultimately this riser station, 
which has spare capacity of five additional circuits, will 
also act as a terminal for other 13,200-voit circuits now 
reaching the power-house on pole lines. 

The aérial lines from the riser station to the steel 
mill consist of 3.5 miles (6 km.) of three No. 4/0 bare 
copper conductors carried on wooden poles with “‘flat- 
top” construction. This line is designed for loads up to 
5,000 kw. An auxiliary service for emergencies is also 
carried to the steel-mill substation. It consists of three 
No. 2 conductors which tap the existing transmission 
line between Peoria and Pekin. Over this connection the 
steel mill can take only 2,500 kw. 

At first some trouble on the steel-mill line was ex- 
perienced at dead-ended crossing spans. The pins on all 
such arms were grounded, and it was a common occur- 
rence for lightning to shatter the insulators or to cut the 
jumpers around the dead ends. In the original construc- 
tion 15,000-volt insulators were used on these poles. 
These were later changed to 22,000-volt units with only 
slightly better success. Bayonets have now been placed 
on all poles. This has stopped the trouble. 

At the steel mill the receiving substation is an out- 
door structure with its steel-frame supports for buses 
and switches built against one side of the brick-walled 
machinery house. Transformers and aluminum-cell 
lightning arresters are set on concrete bases slightly 
above the ground level. The circuits are arranged so 
that a bank of three 1,500-kw. transformers operates 
in parallel on the high-tension side with three 500-kw. 


chinery house, where the 2,300-volt switchboard carry- 
ing the 2,300-volt distribution bus is installed. However, 
between the distribution bus and the transformers a 
single metering bus has been constructed so that the 
energy from both banks of transformers can be meas- 
ured on one set of instruments. The instruments used, 
in addition to current and potential transformers, con- 
sist of a 1,500-amp., 2,300-volt, three-phase, three-wire 
watt-hour meter and a type P. 5.2 General Electric de- 
mand meter. 

In order to get detailed records as well as to insure 
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FIG. 4—THE 13,200-VOLT BUS WAS INSTALLED TO HANDLE 
THE STEEL MILL LOAD 


against unnoticed inaccuracies, the meters at the steel 
mill are read every day by the steel-mill force and twice 
a week by the central-station man. Ordinarily the mill 
will take about 1,500,000 kw.-hr. a month with a demand 
of about 4,000 kw. The average total monthly output of 
the central station is about 4,526,000 kw.-hr. and its peak 
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is around 14,000 kw. From these data it may be judged 
that the steel mill is an important customer. 

When the load was first taken on there was some ap- 
prehension as to its probable effect on station regula- 
tion because of the heavy power demands created by the 
operation of the blooming-mill repeater. This repeater 
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LOAD AT MAXIMUM EFFICIENCY 


is an apparatus which reduces a hot bloom from a 4-in. 
by 5-in. (10-cm. by 12 em.) section to a 1.5-in. (3-em.) 
round rod in a single operation. It is a part of the 
blooming mill and is operated by the 2,500-hp. motor 
which drives the blooming mill. Under favorable con- 
ditions with the metal at a correct temperature the op- 
eration takes about 2,000 kw. to 2,500 kw. for from twen- 
ty seconds to fifty seconds. But if the metal should be 
a trifle too cold, as it sometimes is, even heavier power 
demand for a similar period may be expected from this 
one operation. Ordinarily one ingot is ready to go 
through the repeater about every five minutes. The 
operation of the blooming mill in the interim creates 
still further but less intense fluctuations. The whole 
load of the mill has been known to show momentary 
power swings of 6,000 kw. The highest fifteen-minute 
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culties were expected from the steel mill load. The rod 
mill causes no trouble at all. 

Now even fears for the voltage regulation at the cen- 
tral station on account of the repeater have passed. The 
voltage chart shows a line as steady as could be drawn. 
The only precautionary measures taken consist of ask- 
ing five minutes’ warning by telephone when the mill 
load is to come on. It has also developed that boilers can- 
not be taken out of service with the same freedom as 
formerly, for when the mill load does come on boilers 
must go on the line to handle it. 

Power is to be available each day for the requirements 
of the steel plant. In general, the rolling mills will not 
operate from 6 a. m. Sunday until 6 a. m. Monday, mak- 
ing a power reduction of 2,000 kw. to 3,000 kw. How- 
ever, operations may proceed during some Sundays and 
for short intervals almost any Sunday. 

The power station is to be notified at all times when 
power for one or both rolling mills is not required for 
periods longer than one hour. 

Whenever the power-station operating conditions ne- 
cessitate reduction of power supplied the matter should 
be taken up with the steel-plant power-station operator. 
in each case the power-station man calling the steel 
mill’s power-station operator should give his name and 
state the cause of the power reduction, the probable 
length of its duration and the amount it is to be re- 
duced. The steel-plant power-station operator will then 
take care of the situation and make a report in writing 
concerning the reduction. It should be borne in mind 
that it takes a few minutes to reduce the power demand, 
as steel which may be in the rolls must be finished. 
Furthermore, it is highly desirable that when required 
the steel plant should be notified of this so that operat- 
ing conditions may be adjusted to the expected situa- 
tion with a minimum of loss. Considerable may be done 
in this direction, as in any central station operating 
difficulties do not usually cause trouble which requires 
action within a few minutes. In many cases, if the 
steel plant had ten to twenty minutes’ notice, it could 
so adjust its furnace heating that the excessive loss 
it would otherwise suffer might be considerably reduced. 

Load curves showing the characteristics of the total 
power-house operation and of the steel-mill operation 
are shown in Fig. 5. The. two station-load curves 
are typical of a day when the steel mill is running and 
of a day when it is not running. The reason the latter 
curve shows an apparent excess of generator capacity 
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6 AND 7—THE FLUCTUATIONS IN THE STEEL MILL LOAD ARE DUE PRINCIPALLY TO THE BLOOMING MILL, 


AS OBSERVED FROM THE REGULAR PEAKS AT FIVE-MINUTE INTERVALS 


integrated demand on record is 4,176 kw. This comes 
from an installation with an approximate total con- 
nected load of 9,000 kw. and with no power supply but 
the central station, except a waste-heat steam turbine 
which can be relied on for only about 600 kw. Aside 
from the trouble anticipated from the repeater no diffi- 


being carried throughout the day and evening is that 
it is more economical to run the 5,000-kw. and the 7,500- 
kw. machines than either of the larger machines with 
one of the small units. On the other hand, the curve for 
the day when the steel mill is on shows that the smaller 
and less economical machines are not started unless 
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overloads on the two larger and more economical units 
are especially severe. This practice is said to be per- 
fectly safe, since the steam end of the largest turbine 
is good for 9,000 kw. 

Graphic instrument charts from the steel mill (Figs. 
6 and 7) show the fluctuating characteristics of the 
blooming mill’s demand and indicate its effect on the 
total mill load. A study of the recording ammeter chart 
(Fig. 6) shows that an ingot enters the rolls about every 
five minutes and that the peak demand for power comes 
near the end of the duty cycle when there are three 
strands of metal in the repeater at one time. This 
record shows 8,000 amp. on the peaks, but it is not un- 
common to reach 10,000 amp. on the same operation. 

The effect of this blooming-mill and repeater opera- 
tion on the total mill load is shown in Fig. 7. Op- 
eration during the hour which this chart represents was 
interrupted several times, but the steady recurrence of 
the peaks every five minutes can be easily discovered. 
The peaks shown reach about 4,800 kw. momentarily, 
the demand being fairly steady around 3,500 kw. 

Data on the amount of electrical energy necessary to 
produce a ton of wire fence are not available at this 
mill since the management has not kept its records on a 
basis comparable with those in other similar mills. 
Since the mill has been in operation the chief endeavor 
has been to reach 100 per cent production so that little 
time has been available to look into unit production 
costs. This will be attempted later. 
MOTOR-GENERATOR AND MAIN-ROLL MOTOR IN 
THE STEEL MILL 


While in general the drives in the Keystone Steel & 
Wire Company’s Mill at Peoria are similar to all mod- 
ern reversing equipments, in that the well-known Ward- 
Leonard field control and equalization of demand by 
suitable alternating-current-direct-current flywheel-mo- 
tor generators are employed, certain modifications in de- 
sign and arrangement have been introduced. The main mo 
cor, built in a single unit, had at the time it was built 
a larger capacity than any other single-unit reversing 
motor in this country, with the exception of an exact 
duplicate installed by the Ashland Iron & Mining Com- 
pany. The induction motor is rated at 2,000 hp. at 360 
r.p.m., 2,300 volts, and the generator at 2,000 kw. at 360 
r.p.m., 500 volts. The flywheel weighs 110,000 Ib. 
(50,000 kg.). The liquid slip regulator in the secondary 
circuit of the induction motor provides for an automatic 
retardation and acceleration of the flywheel, thus en- 
abling it to absorb the peak demand of the mill during 
successive passes. Contrary to general practice here- 
tofore, complete current-limit automatic magnetic con- 
trol for starting and plugging the flywheel set from the 
master controller is provided. This arrangement, 
while considerably more expensive than the customary 
use of a slip regulator for starting and slip regulation, 
permits, by the movement of a single master controller, 
normal starting and stopping, or in emergency will 
bring the set to rest in four or five minutes instead of 
several hours as would be required under the influence 
of friction and windage only. 

The main-roll motor has a guaranteed continuous 
rating of 2,500 hp., from 40 to 120 r.p.m., with a tem- 
perature rise not to exceed 50 deg. C. The question of 
maximum momentary rating is simply one of commuta- 
tion, and in factory test and under actual operating 
conditions since installation it has been conclusively 
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shown that the maximum momentary guaranteed values 
of torque and horsepower were very conservative. While 
the guaranteed emergency torque was but 850,000 lb. 
at 1 ft. radius (115,000 kg.-m.) from 0 to 40 r.p.m., the 
motor has actually developed 1,100,000 Ib. (150,000 
kg.-m.). 

In spite of its tremendous power and massive con- 
struction, the acceleration characteristics are excellent. 
Complete reversa! from 120 r.p.m. forward to 120 r.p.m. 
reverse can be obtained in approximately five and one- 
half seconds, or from 50 r.p.m. forward to 50 r.p.m. re- 
verse in two seconds. The rotor can be rocked in its 
bearings backward and forward through an are of 10 
deg. to 15 deg. as rapidly as the master controller can 
be moved, or from fifty to sixty times per minute. 


EQUIPMENT SIMPLIFIED THROUGH USE OF 
SHUNT-WOUND MOTOR. 


The remarkable speed characteristic is largely due to 
the use of a fully compensated shunt motor and the 
elimination of the compounding which, previous to this 
installation, had been in general use. Compounding, 
while affording considerable protection to the motor, of 
necessity gives a drooping speed characteristic and con- 
sequently a sluggish drive as compared with a simple 
shunt machine. The use of the shunt-wound motor fur- 
ther simplifies the equipment -by the elimination of the 
series-compounding exciter as well as the series field on 
the motor itself. 

Because of the intermittent character of the load, low 
average speed and idle intervals, forced ventilation is 
supplied, with provision for washing and humidifying 
the air before it enters the motor. 

The Keystone Steel & Wire Company is under the 
management of Peter Sommer and his sons. The work 
of preparing the plant and lines of the Central Illinois 
Light Company to take the steel-mill load was carried out 
under the direction of R. S. Wallace, vice-president and 
manager, and L. Owen, general superintendent. The 
turbine at the central station and the large equipment at 
the steel mill were furnished by the General Electric 
Company, the transformers were supplied by the West- 
inghouse Electric & Manufacturing Company. 


Water Shortage May Cause Curtailment 
of Power in California 


AN UNUSUAL shortage of water in California is 
A seriously affecting power companies. Reservoirs 
in central California are at their lowest mark. The 
Pacific Gas & Electric Company has decided to refuse 
all new applications for light and power and may be 
forced to cut down power supply to large industrial 
consumers, owing to water shortage. The district fore- 
caster of the United States Weather Bureau at San 
Francisco declares that present indications point to a 
protracted dry spell with the probability of no rain 
in February. The situation is further complicated by 
heavy demands made by farmers for electric power for 
pumping, the seasonal rains having failed. Southern 
California rainfall conditions were bettered by gen- 
eral heavy rains on Feb. 8 and 9. Precipiiation in the 
Los Angeles district is now greater than that of last 
vear to corresponding date by more than five inches. 
The San Joaquin Valley as far north as Stockton has 
received much needed rain. Fresno had the best down- 
pour of the season. 








Domestic Electric Service Among the People 
of Foreign Countries 


The Results of a Survey Made by the Electrical World Show the Tremendous Possibilities For 
Expansion in the Electrical Industry in Various Foreign Countries—Japan 
Shows Greatest Progress in Electrical Installations 


N ORDER that a more general idea may be ob- 

tained of the potential market for small house- 

hold electrical devices throughout the world, a 

survey has been undertaken by the ELECTRICAL 
WorLD in which an effort has been made to estimate 
as closely as possible the number of people who receive 
domestic electric lighting service in various foreign 
countries. The results as given in the diagram in page 
485 and in the accompanying table must not be confused 
with the population residing in electrically lighted 
communities or within the possible service area of 
central stations. The estimates include only that por- 
tion of the population actually living in electrically 
lighted dwellings. The estimates have been made after 
a thorough research through Government conservation 


NUMBER OF PEOPLE LIVING IN ELECTRICALLY LIGHTED 
DWELLINGS IN VARIOUS FOREIGN COUNTRIES 


Dwellers in Electrically 
Lighted Abodes 


Country Populaticn Number Per Cent 
Algeria. ... 4,800,000 4,500 0.09 
NS ie oe ots wr RRS 7,833,000 437,500 5.6 
ES eee yr 5,792,000 650,500 11.2 
RN oS rl fe aia 260,000 2,500 1.0 
ee he co tiem wish 7,571,000 106,000 1.4 
OSS eee re eee 23,000 3,500 14.6 
eer 2,890,000 3,000 0.1 
CPomeey Teands. .......06.00008%- 600,000 22,000 3.6 
OE 5G 2s 5s wa neni eS 3,506,500 16,000 0.4 
i ioe os waa gk bie ee 320,650,000 240,000 0.08 
Sr hg arn a" aR eR I 2,469,000 37,000 3 
Egypt 11,207:000 25,000 0.2 
France : ry 39,601,500 2,475,000 6.3 
Guatemala 2,145,000 20,500 0.95 
Holland... 6,492,000 22,000 0.34 
US 36,120,000 3,874,500 10.7 
Japan..... 53,697,000 24,308,500 45.3 
New Zealand. . 1,099,500 157,000 14.3 
Norway.... 2,391,500 527,000 22.0 
Portugal. . 5,957,000 19,500 9.35 
Roumania. . 7,508,000 56,000 0.75 
| SOE are eel se ete 164,737,500 448,500 0.26 
NR ith ae ste kk canteen a dis 8,309,000 20,500 0.25 
Spain cea 20,356,000 564,500 noe 
Sweden..... : 5,679,500 946,000 16.7 
Union of South Africa 6,600,000 216,000 +3 
United Kingdom 7,791,500 16.8 


46,089,000 





and consular reports, census figures, handbooks, com- 
pany production reports and such information as has 
been published in books and magazines. Reliable data 
in several of the larger foreign countries are not obtain- 
able, and no estimate involving these countries has 
been made. 

Electric lighting in the homes of the Old World is 
as yet in its infancy. Candles, kerosene and gas are 
still quite generally used for domestic illumination, 
except in some of the more progressive nations. In 
Fiurope the people of Great Britain, Sweden, Norway 
and Italy are fast adopting electric lighting in their 
dwellings. In these countries extensive transmission 
lines are being extended into the rural districts, and 
the electrically lighted homes will in the future not be 
confined almost wholly to the urban districts. The num- 
ber of electrically lighted dwellings in this portion of 
the world should materially increase in the next few 
years. The New World, including in this term Aus- 


tralia, New Zealand and Japan, has adopted domestic 
electric lighting quite generally, although a large pro- 
portion of the population of South America can never 
be considered as potential users of electricity. 
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Russia, despite her hugeness and potential puwer, has 
not progressed very far. Out of 1,802 chief towns, 
there are only 886 lighted at all, and of these seventy- 
four are provided with electric light, thirty-five with 
gas and the remainder are lighted by kerosene lamps. 
tn Central Asia electricity is unknown, and in Siberia 
one city only is lighted by gas and eight by electricity. 
In the Caucasus and Poland oil lighting is as a rule 
employed. Out of 224 towns in these districts, 172 are 
lighted by oil, eleven by electricity and eleven by gas. 


SWEDISH GOVERNMENT IS EXTENDING ITS TRANSMISSION 
SYSTEM INTO RURAL DISTRICTS 


France, in many ways one of the most progressive 
nations of the world, is many years behind the United 
States in methods of installation, standard of quality 
and perfection of apparatus and materials. The men 
who served in France with the American Expeditionary 
Forces need no statistics to prove to them the low 
percentage of French people living in electrically lighted 
dwellings. In fact, the estimate here given will prob- 
ably seem far too high to most of these men. In Sweden 
the government, in an effort to stem the tide of migra- 
tion from the country to the cities and towns, is 
extending the electric transmission systems into the 
rural districts as fast as possible, and the number of 
electrically lighted dwellings in that country naturally 
will materially increase during the next few years. 

Japan appears to lead the foreign-speaking world 
in the percentage of inhabitants in electrically lighted 
dwellings. According to Japanese government data, at 
the end of 1915 there were 3,051,975 families using 
electric lights with 7,536,930 lamps in use, an average 
of 2.5 lamps per family. The size of the average 
installation, however, is pitifully small. The following 
table gives the rating of the lamps: 


Candlepower Number of Lamps Percentage of Total 


Less than 10 3,569,277 47 
10 2,806,066 37 

16 822,471 11 

Over 20 340,515 5 


The average time that the lamps are used at night 
is 2.54 hours. Only 2.2 per cent of the total number 
of families supplied were served through meters, and 
the number of lamps they use represents about 15 per 
cent of the number of lamps. In 1915 approximately 
40 per cent of the total number of lamps used were 
of the metal-filament type. Figures up to Sept. 30, 
1917, show that in Japan there were 530 electric power 
and light systems, forty-two electric tramways and 
forty-eight combined railway and lighting systems, 
together with 1,609 private and 121 government-owned 
plants with fifty-three of the latter and six of the former 
under construction. Japan is manufacturing large 
quantities of small household electrical devices, and 
the figures given cannot be considered as entirely rep- 
resentative of the foreign market for these goods in 
that country. 
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In China the electrical industry is as yet in its 
infancy. On Jan. 1, 1918, there were in that country 
eighty-seven central stations, of which sixty-two were 
in China proper and twenty-five in Manchuria. On this 
date the electrical energy supplied for motors and 
lighting throughout China totaled 72,000 hp. and ‘1,375,- 
000 cp. respectively. Electric lighting, however, is 
becoming very popular among the better classes in the 
interior cities, and small gas and kerosene generators 


— 


24,309,000 
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portion of the population of Brazil living in electrically 
lighted dwellings. 

Although Bolivia is the fourth largest country in 
South America and has a population of 2,500,000, it 
is doubtful if it will ever be a good market for elec- 
trical goods, as not more than 250,000 persons can 
be considered as possessing potential purchasing pos- 
sibilities. 


In Chile domestic electric lighting is as yet not 
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REPRESENTATION OF THE EXTENT TO WHICH THE PEOPLES OF THE WORLD LIVE IN 


supplying 200 lamps are now being used by many pri- 
vate concerns. 

Siam has recently awakened to the advantages of 
electricity. Bangkok, the capital, was in 1917 the only 
city in Siam having electric light and power, but much 
activity has developed lately. 

The Commission for the Conservation of Power in 
Canada, in its report issued in the spring of 1918, gives 
663,048 consumers of power in the Dominion, divided 
among the various provinces as follows: 


Consumers Consumers 
MS TP i 40,734 Ontario. 36,312 
British Columbia........ 73,438 Prince Edward Island..... 2,319 
pO ae 58,378 RE eS 92,236 
New Brunswick......... 14,085 Saskatchewan.......... 24,991 
Nova Scotia............ 19,795 NN akenass sds op rec 660 








However, no data are obtainable as to the proportion 
of these consumers using energy for illuminating and 
power purposes respectively. 

In Argentina there are estimated to be more than 
350 central stations at the present time, but most of 
these are small. In Buenos Aires, one of the most 
progressive cities of the continent, only about 10 per 
cent of the population are active consumers of elec- 
tricity, or about 160,000 out of 1,600,000. 

No dependable data are available relative to the pro- 
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extensively employed and the market for small house- 
hold electrical devices is only slightly developed. 

The population of Australia is only about 5,792,000. 
Of these about 80 per cent live in the three states 
of Queensland, New South Wales and Victoria. Again, 
about 40 per cent of all the population is centered in 
the capital cities of the states, and if totals are taken 
for all cities with a population of more than 4000 it 
will be found that 50 per cent of the people are 
accounted for. There are no great numbers of colored 
people among the pepulation, and the aborigines, who 
number a few hundred thousand in all, do little system- 
atic labor as a rule. On the whole, Australia has a large 
percentage of people who can afford to live well, and 
there is no real poverty such as exists in other coun- 
tries of the world. The proportion of the population 
using domestic electric service will probably increase 
materially as the advantage of this system of illumina- 
tion is better appreciated. 

The standard of living of the people of New Zealand 
is good, and there is an absence of a poor class. How- 
ever, there are many modern conveniences of which the 
people have not taken advantage. In the electrical field 
this is quite noticeable and is possibly due to some 
extent to the rigid and expensive requirements of the 
fire underwriters. 








Midwinter Convention of the A.I. E. E. 


Enthusiastic Discussion on Super-Power Zone for Northeast Seaboard—Committee Recom- 
mended to Put Plan in Execution—Features of Technical 
Papers and Discussions 


HE outstanding feature of the midwinter 
convention of the American Institute of 
Electrical Engineers, held in New York on 
Feb. 18 to Feb. 20, inclusive, was a discus- 
sion on “Economical Supply of Electric Power’—a sym- 
posium on super-power plants and transmission for the 
Northeast seaboard zone. It was led by W. S. Murray, 
consulting engineer, New York, and was contributed to 
by many engineers prominent in the manufacturing, 
consulting and_ central-station fields. Emphasis 
was laid on the enormously increasing power 
demand, the shortage of power available, the decreasing 
supply of fuel, the congestion of railroads and the pres- 
ent financial loss due to wasteful use of coal that can 
only be offset by generation of power in super-power 
plants connected by super-power transmission lines. The 
ability to supply apparatus for such a system was ably 
discussed by manufacturers’ engineers; the feasibility 
of the plan was demonstrated by consulting engineers, 
and central-station executives and engineers showed 
that this super-power zone can be established most expe- 
ditiously and economically by building the system 
around large existing central stations as a nucleus. 

To get something accomplished before the situation 
becomes any more serious, a motion was carried recom- 
mending to the board of directors that a committee be 
appointed to carry on the work and that W. S. Murray 
be chairman. 

Participation of engineers in public affairs was urged 
by President Townley in his address. As reported in 
last week’s issue of the ELECTRICAL WORLD, he stated 
that it had been decided to operate through the agency 
of representatives of all engineering societies rather 
than by the formation of one national society of engi- 
neers. 

A proposal was made to standardize symbols for use 
in electrical diagrams, and a tentative list of the more 
fundamental symbols was offered for criticism or 
approval. The paper was read by E. J. Cheney for a 
sub-committee of the standards committee of the in- 
stitute. Constructive suggestions were made by W. S. 
Gorsuch for devising statistical reports of steam-power- 
plant performance which would make results in differ- 
ent stations comparable. 

Communication engineers were greatly interested in 
a very comprehensive report by J. H. Bell on the opera- 
tion and critical comparison of the more important 
forms of printing telegraphs, which are rapidly coming 
into use. 

A new method of separating the no-load losses in elec- 
trical machinery was reported by C. J. Fechheimer and 
some interesting oscillograms showing the momentary 
drop in voltage when load is applied to direct-current 
generators were discussed by A. L. Ellis and B. W. 
St. Clair. 

Dr. P. G. Agnew reported the development of a very 
simple and ingenious vibration galvanometer which 


the members considered especially useful because it 
would be 
vibrations. 

The dinner-dance at Hotel Astor, Thursday evening, 
was well attended as usual and constituted the social 
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little affected by extraneous mechanical 


function of the convention. On each day of the conven- 


tion various excursions were conducted by the enter- 
tainment committee to places of engineering interest. 
Aside from those already mentioned seven technical 
papers were presented. Features of most of these with 
the high points of the discussions are reported here. 





SUPER-POWER SYSTEM 





Economical Power for Industries 
and Railroads 


Consulting Engineers, Central-Station Men and Manu- 
facturers Discuss Feasibility, Cost and Benefits 
of Super-Power Zone and Logical Method 
of Establishing It 


NUSUAL interest was demonstrated in the super- 
ee zone plan which W. S. Murray has been 
advocating some time for the Northeast Atlantic sea- 
board and on which he, with several prominent engi- 
neers like W. L. R. Emmett, J. F. Johnson, H. G. Reist, 
F. D. Neubury, W. B. Potter, Philip Torchio, Percy H. 
Thomas, W. D. A. Peaslee and A. O. Austin, contributed 
a symposium at the Thursday morning session. Other 
notable men such as John W. Lieb, Prof. M. MacLaren, 
Prof. C. F. Scott, David Rushmore, E. E. F. Creighton, 
N. W. Storer and S. T. Dodd took active and enthusiastic 
parts in the discussion. 

The super-power plan, as briefly summarized by Mr. 
Murray, provides a means by which a present estimated 
machine capacity of 17,000,000 hp.—10,000,000 hp. for 
industrial purposes and 7,000,000 hp. for the railroads— 
in a region between Boston and Washington and inland 
from the coast 100 to 150 miles, now operating with a 
load factor not exceeding 15 per cent, can be lifted to a 
load factor of greater than 50 per cent and possibly to 
60 per cent, and a means by which, conservatively speak- 
ing, one ton of coal will do the work of two or three, 
the railroads within the above zone and those carrying 
coal into that zone being thereby relieved of transport- 
ing one-half the amount of coal required for power 
and lighting purposes. In short, the value of machine 
capacity from a utilization standpoint will be increased 
from threefold to fourfold and coal resources for the 
purposes named be conserved twofold. The saving of 
$300,000,000 a year that would result from the estab- 
lishment of a super-power zone would represent 24 per 
cent on the investment required, to say nothing of the 
benefit to the public as a whole. It is hoped that a bill 
appropriating money for this national need will be pre- 
sented before Congress by July 1, otherwise the plan 
will have to be financed by backing it with government 
bonds, interstate bonds or private capital. 


GREATEST TURBINE DEVELOPMENT WILL COME 
THROUGH CO-OPERATION 


Mr. Emmet’s contribution, though brief, not only 
brought out the fact that individual turbine sizes are 
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now available for zone power application but pointed to 
his belief that still better results can be accomplished 
by co-operating in the art of power production. The 
best steam-turbine stations operating under favorable 
conditions can deliver a horsepower-hour in the form 
of electricity with an expenditure of 1 lb. of coal, 
while 4 lb. are required to deliver a horsepower- 
hour to the drawbar of a good steam locomotive. While 
the comparison of efficiency between the large power 
station and the smaller engine or turbine equipment 
used in small stations and isolated power plants is less 
striking than that with the locomotives, it is neverthe- 
less highly unfavorable to the small plant, and this is 
fully demonstrated by the rapid growth in the use of 
central-station power in industrial plants large and 
small. The important requirements for economical 
power production in turbine stations are large and con- 
tinuous demand, facilities for economical purchase, 
handling and storage of fuel, and an ample supply of 
condensing water. 

Power delivered near centers of demand where load 
factor is high has a much higher value than that pro- 
duced in remote places; that is, it pays to transmit 
power long distances for occasional or irregular demand, 
while for large and continuous demand it is profitable 
to produce it locally. 

Constant output at as near normal capacity as pos- 
sible is the first requisite to high efficiency or its equiva- 
lent, low cost of production, Mr. Johnson pointed out. 
The greatest amount of saving in cost of production of 
power is to be made by the discontinuance of the many 
small and medium-size generating stations, many of 
which contain apparatus which is obsolete, incomplete 
or uneconomically arranged, and replacing them with 
large-capacity stations designed for maximum reliability 
and efficiency. 

Generating stations of from 200,000 kw. to 300,000 
kw. capacity, employing generating units of from 50,000 
kw. to 75,000 kw. capacity, would involve no difficulties 
of design, construction or operation, and from such 
stations a steam consumption rate of 10 lb. per kilowatt- 
hour or less and a total station rate of less than 14 Ib. 
of good-quality coal per kilowatt-hour output should 
be obtained. 


No HESITANCY SHOULD EXIST REGARDING GENERATORS 


So many generators of 30,000 kva. to 50,000 kva. are 
at present in operation, giving satisfactory results, that 
there need be no hesitancy in considering generators 
such as those now used or larger, said Mr. Reist. In 
the super-power zone under consideration there would 
probably be at least five generating units in each in- 
stallation, so that repairs and inspection of the units 
could be made without much reduction in output at 
any point. Any reduction in output would have to be 
supplied from neighboring power houses. The potential 
of these generators should be within the limits of 
experience—that is, not above 13,200 volts and pre- 
ferably lower, if this does not cause inconvenience in 
the lines leading from the generators to the step-up 
transformers. Careful attention must be paid to the 
design of the machine so as to keep all its parts 
reasonably cool. An improved method of cooling which 
has been adopted in a few cases is to inclose the air 
used in cooling the generator completely and to re- 
circulate it, thus not taking in any new air. 

This closed system of ventilation offers some 
advantage in extinguishing internal fires since it will be 
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possible to retain gases or vapors, which may be used 
in putting out the fire. 

On account of the great capacity of the lines in such 
a large system, there may be some advantage in the use 
of induction generators. Mr. Reist expressed the belief 
that it is possible to construct induction generators in 
sizes comparable with the most efficient operation of 
the turbine. 

Mr. Newbury said: “The generating element in the 
proposed Boston-Washington power supply system does 
not involve anything new or untried. The individual 
power stations need not, and probably would not, be any 
larger than stations now in operation, or under con- 
struction: Certainly any probable station involved 
could be designed with generating units of the size 
now available. Mr. Newbury advocated developing the 


super-power system around existing large central 
station. 


ELECTRIFYING RAILROADS WOULD SAVE 14,000,000 
TONS OF COAL 


Every form of railroad service now performed by 
steam locomotives can be performed by electric loco- 
motives, and performed better and more economically, 
said Mr. Potter. In support of the latter statement 
he pointed out that as many ton-miles can be handled 
by 1 kw.-hr. using electric locomotives as can be 
handled with 63 lb. of coal using steam locomotives. 
As a result the traffic now handled within the super- 
power zone by steam locomotives could be carried on 
by electric locomotives with 6,000,000,000 kw.-hr. or 
with a power demand of 750,000 kw., which would be 
equivalent to a saving of 14,000,000 tons of coal 
annually. Furthermore, the maintenance expense would 
be reduced $15,000,000 annually, estimated on a con- 
servative basis. 

The statement made by Mr. Potter that an electric 
locomotive can do anything that a steam locomotive can 
do, and do it more economically, was repeated by Mr. 
Storer. Furthermore, electrification means conservation 
of fuel and labor. The latter is particularly important 
since labor cannot be hired at the present price and as 
a result transportation is greatly handicapped. Two- 
thirds of the 21,000,000 tons used by railroads in the 
super-power zone annually could be saved by electrifica- 
tion, Mr. Storer contended. 


CoAL WILL ALWAYS BE PREDOMINATING SOURCE 
OF ENERGY IN EAST 


By carefully compiled figures Mr. Torchio demon- 
strated that water power can never be expected to con- 
tribute more than 10 per cent of the power require- 
ments in the super-power zone under consideration and 
that steam will have to be relied on for the majority of 
power demanded. On the other hand, water power must 
be assiduously utilized to minimize the amount of coal 
that must be burned. In the Mountain and Pacific 
States water powers predominate, so that they could, if 
totally developed, supply more than six times the power 
demands there. 

Regarding the investments required for hydroelectric 
and steam plants, Mr. Torchio pointed out that a steam 
plant costs only about one-third or one-fourth what a 
water-power development does with transmission con- 
nections and steam reserve, so that it follows that every 
dollar invested in steam plants will make available sev- 
eral times more power than the same amount invested 
in hydroelectric plants. Except where the water flow 
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is very uniform or the price of coal very high, the 
operating cost per kilowatt-hour will usually be lower 
for steam plants than for hydroelectric. Some detailed 
figures were presented comprising the cost of operating 
both kinds of plants under various conditions of flow, 
coal price and load factor. Recognizing these economic 
conditions, it become evident that hydroelectric develop- 
ments yielding large amounts of continuous power 
should be employed to serve industries which require 
large amounts of continuous power like electrochemical 
and electrometallurgical plants. 

In view of the facts presented the greatest benefits to 
all concerned will result from further centralizing power 
production and further interconnecting the great cen- 
tral stations so that neighboring plants may interchange 
energy. In addition, modern generating equipment 
should be substituted for older equipment and the more 
economical apparatus be utilized to carry loads while 
the less economical should be held for reserve service. 
Possibly new plants should be located in coal fields or 
at by-product gas and coke works. However, Mr. 
Torchio expressed himself in favor of tidewater plants 
instead of plants at mine mouths to avoid jeopardizing 
the continuity of service. 

Considerable information and data were also pre- 
sented by Mr. Torchio on the supply and consumption of 
coal by territories and classes of industries and the 
relation which the potential water powers bear to the 
amount of coal used. 


ECONOMY AND FEASIBILITY OF SYSTEM 
DEMONSTRATED 


The chief factors underlying the economy and opera- 
tive feasibility of the proposed super-power system were 
considered by Mr. Thomas. To arrive at some tangible 
results he assumed a main trunk line from Washington, 
D. C., to Lawrence, Mass., passing through the major 
intervening cities three tap lines supplying power (1) 
from the soft-coal fields on the upper Susquehanna, (2) 
from the hard-coal fields, probably supplemented by 
Susquehanna and Delaware River water powers, and 
(3) from a large hydro-electric plant on the St. 
Lawrence River in the vicinity of Cedar Rapids. Then 
the principal equipment necessary was outlined and the 
operating methods were discussed. Finally, the cost of 
providing such a system was estimated, and the very 
satisfying conclusion was reached that the scheme 
would be both feasible and economical. For a system 
involving 900,000 kw. in super-power plants at the 
places mentioned and including the equipment for 700 
miles of transmission line he estimated a cost of 
$150,000,000. No spare lines were provided for, since, 
in Mr. Thomas’ opinion, they would not be necessary 
with the rugged construction assumed. 


INSULATORS RATED AT 350 Kv. AVAILABLE 


The utilization of 220,000 volts or higher for the 
transmission of power in this super-power system is not 
a problem that holds any terrors for insulator manufac- 
turers, said Mr. Peaslee. In fact, he declared that his 
company is now prepared to provide insulators for 
voltages up to 350,000 and is ready to guarantee them. 

Mr. Austin pointed out that a transmission line 
operating at 220 kv. will involve large conductors which 
would give a high degree of mechanical reliability not 
afforded in smaller systems. Besides, the insulators 
which would be required would make the system free 
from lightning trouble. It is now possible, he said, to 
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procure insulators such that a single string will carry 
the line and at a cost probably not more than 50 to 60 
per cent of that required for 110 kv. 


TOTAL OF 700,000 Kv. AVAILABLE FROM SUSQUEHANNA 
AND DELAWARE RIVERS 


Professor MacLaren estimated that the total load 
which would exist in eastern Pennsylvania, New Jersey 
and New York City, if all industries were served from 
this system, would be about 2,600,000 kw. at the present 
time. At present the public utilities in this territory 
are carrying about 1,000,000 kw. The additional power 
could be supplied from hydro-electric developments on 
the Susquehanna and Delaware Rivers and from steam 
plants at the anthracite mines. The largest single 
development projected for the Susquehanna River is at 
Conowingo with an initial rating of 125,000 kw. and a 
yearly output in a dry year of 700,000,000 kw.-hr. 
With a relatively small amount of river control it would 
be possible to increase the output at this point and 
develop other sites which would yield 200,000 kw. to 
300,000 kw. and 1,500,000,000 kw.-hr. annually. Plans 
are well advanced for the development of a series of 
hydro-electric plants on the Delaware River which will 
produce 250,000 kw. and 1,000,000,000 kw.-hr. annually. 
It does not appear feasible at the present time to 
operate steam plants larger than 300,000 kw. in the 
anthracite region. By the erection of plants in this 
region and the electrification of mine operations the coal 
now used for these operations (8,000,000 tons) would 
be sufficient to supply all the needs of the coal com- 
panies and in addition generate 600,000 kw. at 50 per 
load factor. 

Professor Scott referred to the enormous growth of 
the electrical industry in the last thirteen years and 
painted a picture of the growth that may be expected 
in the near future. With the load doubling every five 
years, he said, it is absolutely essential to consider some 
means of providing the power immediately and econom- 
ically. The super-power system offers a solution. 

Mr. Rushmore pointed out that with labor becoming 
more expensive by the minute the situation can only be 
saved by electrifying industries promptly. At the sug- 
gestion of Professor MacLaren and Mr. Rushmore, Mr. 
Buck made a motion recommending that the board of 
directors appoint a committee to develop the super- 
power system, with W. S. Murray as chairman. It was 
carried. 

Mr. Creighton announced that in a very short time 
means will be provided for removing trouble from 
lightning in a few hundredths of a second. 


CONTINUITY OF SERVICE PRE-EMINENT 


Mr. Lieb declared that the supply of adequate and 
economical power is the most important problem before 
the nation today and that it is fortunate that the move- 
ment to establish an interconnected system in the zone 
considered has been initiated at this time. Engineers 
should avoid arguing among themselves regarding the 
details of how this plan should be put into effect, how- 
ever, he warned, since such disagreement would be 
liable to frighten away the investors who will be 
required to finance the project. Procrastination in 
starting action was also decried, since every delay makes 
mechanical execution of the plan more difficult, owing 
to new apparatus being installed every day that cannot 
readily be tied together. To illustrate this point Mr. 
Lieb referred to the impossibility of connecting one 
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system that was badly in need of power during the war 
with another that had the power available simply 
because of 24 cycles difference in frequencies. If the 


interconnections proposed are made, continuity of serv- 
ice should be assured by everything that money can buy, 
that human foresight can propose and that engineering 
ability can provide, Mr. Lieb said. He expressed the 
deepest concern upon this point, saying that the serious- 
ness of interrupted service in such cities as New York, 
even for a short time, is impossible to exaggerate. 








STATISTICS AND SYMBOLS 








Standardizing Electrical Symbols 


N APPEAL for the standardization of symbols for 
electrical diagrams was made in a paper entitled 
“Standard Graphic Symbols,” by Edward J. Cheney of 
the Public Service Commission of New York. Mr. 
Cheney offered a tentative set of symbols which, he 
said, were simple and commonly accepted. Some of 
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SOME PROPOSED STANDARD GRAPHIC SYMBOLS 


the more important are shown here. He urged that the 
work be continued and that the members criticise his 
proposal. In the discussion following it was generally 
agreed that a good start had been made, but some modi- 
fications were proposed by Prof. Walter I. Schlichter, 
A. B. Smith, Dr. P. G. Agnew, H. R. Summerhayes and 
O. C. Traver. 

Prof. Schlichter said he favored the use of two paral- 
lel lines following the conventional practice of radio 
engineers, for the condenser symbol instead of the 
one used by power engineers. Mr. Traver pointed out 
that the committee on protective devices was consider- 
ing changing the relay symbols. It was also suggested 
that relay symbols which do not show voltage connec- 
tions are inadequate. 
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Improved Statistic for Steam-Power Plants 


S. GORSUCH, Interborough Rapid Transit 
e Company, New York, in a paper on “Essential 
Statistics for General Comparison of Steam-Power-Plant 
Performance,” outlined statistics, described as “coal 
characteristics of the plant” and “load characteristics 
of the plant,” by which fairly close comparisons can be 
made of the efficiencies between different plants with- 
out going into thermal characteristics and power costs. 
The data necessary for this purpose are as follows: 
I. Coal Characteristics of the Plant 
(1) Average B.t.u. supplied to plant per hilokatt-hour 
net output. 
(2) Thermal efficiency of plant in per cent. 
(3 Average B.t.u. per dollar, coal as received 
basis). 
(4) Coal factor or pounds of coal per kilowatt-hour net 
output (moist basis). 
(5) Average B.t.u. per pound of coal as received (moist 
basis). 
a Cost of coal per ton (2,240 lb.) delivered alongside 
the plant. 
(7) Kind and character of coal. 
(8) Cost of coal in cents per kilowatt-hour net output. 


II. Load Characteristics of the Plant. 

(9) Average daily load factor of load. 

(10) Maximum load for the year. 

(11) Yearly load factor of load. 

[Interval of maximum load fifteen minutes or one hour, 
depending upon character of load.] 

(12) Kilowatt-hours net output for the ‘year (kilowatt- 
hours sent out from the alternating-current bus). 

(13) Installed rated capacity, that is, the aggregate maxi- 
mum continuous rating of the generators in kilowatts. 

(14) Average kilowatt-hours net output per kilowatt 
installed rated capacity. 

He showed how these statistics bring out essential 
points by illustrative data for two plants. 

Philip Torchio advocated the use of such statistical 
forms by the public utilities commissions, but E. J. 
Cheney replied that operating companies already com- 
plain that the commissions ask too much. R. 8. Hale of 
Boston urged the expression of load factor in hours 
rather than percentages. 
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Determining Iron-Losses in Electrical 
Machinery 


METHOD of separating iron losses from the fric- 

tion and windage losses of an electrical machine 
that differs from the ordinary method was explained by 
Carl J. Fechheimer. Use is made of a curve obtained 
by running the machine as a motor at constant speed 
with different voltage impressed on the armature. By 
substituting in a formula values obtained from the 
curve which is plotted between volts and watts input 
the values of the individual losses at any voltage may 
be determined. This equation is: P = Py + Po 


(E/Eo)", in which P = total loss, P» — windage loss, 
P, = iron loss at voltage Ho, E — any voltage, and 
n == an exponent representing the rate at which iron 


loss increases with voltage. 

It has been found by experiment that n is constant so 
long as iron is not operated above the saturation point. 
Therefore to simplify computations all values substi-_ 
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tuted in the equation are for operation of the machine 
below this limit, which with ordinary iron is about 
12,000 lines per sq.cm. for the core and 16,500 lines per 
sq.cm. for the teeth. 

Transposing P,, in this equation, taking natural loga- 
rithm, differentiating with respect to FE, and solving: 


E (3s op. 
P,. = P “ GET: As J is the slope of the curve 
( 4) f 


at any point, the value of m may be determined by tak- 
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ing any two points P, and P, on the curve (below the 
saturation point) and solving the equation: 
> > a (Sp) > E; ()p) 

Pu Py n (SE. ) P; - n (SE.)' 
Since quantities except m in these equations may be 
determined form the curve n may be computed after 
is known it may be substituted in the quantity e ce 
which equals with the iron loss at any voltage EF. 

In discussing the subject Professor Karapetoff sug- 
gested adding another member to the above equation to 
make a more general formula which would apply to any 
condition of saturation. The equation he suggested was 
this: P = P, + kE" + ak’ where a is another con- 
stant. Among others entering the discussion were W. 
F. Dawson and Prof. W. I. Slichter. 


Inherent Regulation of Continuous- 
Current Circuits 


HAT the voltage changes inherent in direct-current 

circuits upon change of load are independent of the 
/R drop and speed of prime movers was pointed out by 
A. L. Ellis and B. W. St. Clair in their paper. In arriv- 
ing at this and other conclusions a number of possible 
conditions were considered, the first being the case of 
throwing an ideal non-inductive resistance on the circuit 
of a separably excited generator carrying no load. 
Owing to the inductance of armature and leads, current 
cannot be supplied instantly, and as no current was flow- 
ing before load was applied and current did flow after- 
ward, obviously it must have increased from zero value. 
As E IR, the voltage must drop to zero at the instant 
the load is applied, and increase along a simple exponen- 
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tial curve depends only upon the time constant of the 
circuit, to the value equal to the generated voltage minus 
the internal JR drop. The drop to zero is, therefore, 
fundamental and is independent of the type of the gener- 
ator, its size, its generated voltage or the value of the 
applied load. These variables influence only the time 
of recovery to normal voltage and the form of the recov- 
ery curve. 

If, as in all practical cases, inductance exists in the 
leads of the external circuit, the voltage at the generator 
terminals should drop instantaneously to a _ value 
approaching zero as the inductance of the external cir- 
cuit approaches zero. The case which has the most prac- 
ticable application is one in which an inductive load is 
added to a non-inductive load. In this case there is an 
instantaneous drop in voltage, but never to zero. The 
instantaneous drop is approximately equal to the voltage 
of the machine multiplied by the ratio of the added 
inductance to the sum of the added load and machine 
inductances. The voltage builds up from this value 
along an exponential curve of four terms. The current 
builds up from zero according to an exponential curve of 
two terms. This explains the flickering of many lamp 
circuits and leads to some rather unusual conclusions 
regarding the means of improving the instantaneous 
regulation of circuits where flickering of lamps is objec- 
tionable. The voltage changes are inherent in such 
circuits, and in general are in large measure independent 
of the cross-section of feeder or service lines. No mat- 
ter how large the cross-section, there will be a voltage 
dip that is inherent in the circuit, and if the inductance 
of the series circuit is large enough the application of 
a load will cause flicker. 

These fluctuations being dependent upon the induct- 
ance of the circuit for their duration, attempts at their 
elimination by the compounding of machines are obvi- 
ously steps in the wrong direction. Better instantaneous 
regulation will be obtained from shunt machines than 
from compounded ones, owing to the lesser inductance of 
the former. Not only does compounding lead to a great 
duration of transient conditions but the extra windings 
have no effect on the generated voltage of the machine 
until the current has risen well along the recovery 
curve. The disturbances of large loads applied to lines 
can be mitigated by the insertion of suitable values of 
inductance coils of low resistance in series with the 
applied loads. In general the larger the value of the 
inductance applied the smalled will be the effect of a 
given load on the rest of the line. The fundamental 
principles involved in this application were discussed 
under the second case of load increments. It was there 
shown that the greater the ratio of the applied induc- 
tance to the machine inductance, the less will be the 
instantaneous drop. 

Among those who discussed the subject were H. R. 
Summerhayes, Dr. C. L. Sharpe and M. E. Thompson. 





Oscillograms and Their Tests 


HE relation of the oscillograph to its purpose, an 

oscillograph-meter to determine the resonant fre- 
quency of the instrument, and some laboratory experi- 
ments were the topics of a joint paper prepared by Dr. 
A. E. Kennelly, R. V. Hunter and A. A. Prior. The 
paper showed that all mechanical-vibrator oscillographs 
behave differently at different frequencies. If the in- 
strument has been calibrated at the fundamental fre- 
quency of an alternating wave, the apparent harmonic 
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components require correction. As a means for estimat- 
ing the amount of correction, an auxiliary vibrator or 
oscillograph meter is employed to measure the resonant 
frequency of the instrument. Another factor entering 
into the correction is the “bluntness” of resonance, or 
the ratio of the damping factor to the resonant angular 
velocity. By observations on a number of instru- 
ments the resonant frequencies were found to lie 
ordinarily between 1,200 and 5,000 cycles and the blunt- 
ness between 0.05 and 0.83, depending on the damping 
liquid. 

M. E. Brown and B. W. St. Clair took part in the 
discussion. 





Accuracy of Commercial Electrical 
Measurements 

ONDITIONS affecting meter accuracy and the 

probable error of different instruments were treated 
by H. B. Brooks. He said among other things, that 1 
deg. C. change in temperature affects the accuracy of 
some millivoltmeters about 0.4 per cent, direct-current 
wattmeters 0.1 per cent, and some direct-current volt- 
meters, moving-iron ammeters and electrodynamic volt- 
meters practically not at all. 

Phase relation in instrument transformers is another 
source of error that must be taken into account if 
extreme accuracy is sought. Voltage transformers 
tested by the Bureau of Standards have shown a phase- 
angle error ranging from 2 min. to 69 min. at no load 
and 38 min. to 62 min. at full load. Current trans- 
formers should have phase angles less than 1.5 deg. at 
60 cycles or 3 deg. at 25 cycles (both at 0.5 amp. 
secondary ). 

The induction-type watt-hour meter can be made 
independent of frequency changes at constant speed. 

Watt-hour meters can be adjusted to correct for an 
average value of phase displacement as well as trans- 
formation ratio. However, change of wave form has 
raised errors of 3 per cent and even 15 per cent. 

A voltmeter draws current and disturbs the potential 
it is measuring, and an ammeter likewise changes the 
current when it is introduced into a circuit. To correct 
these errors a second reading should be taken in each 
case after a known resistance has been inserted in 
series with the meter. 

Numerous improvements and developments are de- 
sirable. For instance, instrument transformers should 
be smaller and more accurate; the instrument maker 
should give more data on the accuracy of his instru- 
ments, and all instruments should be marked with a 
symbol to show the operating principle. For important 
alternating-current metering installations a more 
accurate meter should be made, even if more expensive 
or heavier. For this purpose the braking flux of the 
permanent magnets should be largely increased and a 
higher grade of steel should be developed for use in the 
potential magnet. 





New Forms of Galvanometers 


R. P. G. AGNEW described “A New Form of Vibra- 

tion Galvanometer” which drew forth much favor- 
able comment. This instrument is of the moving-iron 
type and consists essentially of a fine steel wire, mounted 
on one pole of a permanent magnet and so arranged that 
the free end of the wire may vibrate between the poles 
of an electromagnet through which the current to be 
detected passes. A great advantage of this galvano- 
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meter is said to be that it is not sensitive to interfer- 
ence from mechanical vibrations. Dr. Agnew said it 
was also sturdy, responds quickly and has a high degree 
of sensitivity. The vibrators have been made for both 
25-cycle and 60-cycle work. The importance of vibra- 
tion galvanometers in alternating-current measurements 
work, particularly for null methods, was brought out. 

In the absence of T. R. Harrison and Paul D. Foote, 
authors of the paper on “A Precision Galvanometric 
Instrument for Measuring Thermoelectric Emfs.,” this 
was presented by H. B. Brooks. It was shown that a 
new principle has been developed whereby an ordinary 
millivoltmeter may be converted into an instrument in 
which the usual errors arising from a variable line 
resistance are entirely eliminated. The instrument 
measures true emf., it was said, in a simple circuit, or 
if connected across a resistance or network through 
which a current flows it indicates the potential drop 
which would have existed had the instrument not been 
connected. In this respect it functions as a potentio- 
meter, yet it does not operate on the potentiometric 
principle since it does not require a standard cell (or 
the equivalent) or an auxiliary battery, the only emf. 
employed in the adjustment being that of the source 
measured. 

In answer to a question regarding the range of fre- 
quencies for which a vibrator of the kind described 
could be tuned, Dr. Agnew put the range at about 5 per 
cent. Dr. J. B. Whitehead described a scheme for 
measuring small alternating currents through the agency 
of a direct current galvanometer and a kenetron tube. 
W. D. A. Peaslee called attention to difficulties in 
thermocouple measurements at the high temperatures 
used in firing porcelain insulators. The papers were 


further discussed by Dr. A. E. Kennelly, Dr. C. H. 
Sharp, P. E. Klopsteg, Prof. J. H. Morecroft and E. M. 
Hewlett. 





COMMUNICATION 





Great Interest Shown in Printing 
Telegraphy 


OMMUNICATION engineers were much interested 
in the paper entitled “Printing Telegraph Systems,” 
by John H. Bell, New York City. On account of the 
fact that the subject is not well covered in the literature, 
Mr. Bell gave a thorough description of the operation 
of the Creed, Murray and Siemens and Halske High- 
speed systems of telegraphy as well as the Baudot and 
American multiplex. He only included systems designed 
to handle traffic at 100 words per minute or more. 
The speaker then summed up the characteristics of all 
these systems. He said that there is not much differ- 
ence in speed of service between high-speed and multi- 
plex methods, but there is some advantage in multiplex 
due principally to the fact that no time is lost in prepara- 
tion for sending. All the printing telegraph systems dis- 
cussed show improved accuracy over the ordinary Morse 
operation. Some increase in output is made possible by 
printing, but a considerable increase is possible with the 
keyboard perforator. Receiving and sending, moreover, 
are both less exacting of the operators. Results of tests 
on British systems, where the average messages are 
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twenty-four words, were given as follows: Baudot multi- 
plex, 43 messages; Wheatstone with Creed, 35; Morse 
sounder, 31; Wheatstone, 26. 

Regarding maintenance, the figures are not yet con- 
clusive, the speaker said. To show the possibilities of 
line economy it was estimated that a saving in capital 
cost on the order of $7,560 is possible on a 270-mile 
(430-km.) line by the use of the synchronous type of 
printing telegraphy. In the matter of flexibility, Mr. 
Bell said, the multiplex systems have tindoubted advan- 
tages in linking several offices with a minimum of line. 


MAXIMUM OUTPUT NETWORKS FOR TELEPHONE 
SUBSTATIONS 


“Maximum Output Networks for Telephone Sub- 
station and Repeater Circuits’ were considered by 
George A. Campbell and Ronald M. Foster of New York 
City. In the paper presenced on this subject ideal tele- 
phone substation and repeater circuits are shown to 
present output and input requirements which can be met 
by a type of circuit containing four resistances each of 
which has maximum output. Maximum output is found 
to involve biconjugacy, i.e., the four resistances fall into 
two pairs without active electrical connection between 
the two resistances of either pair. All circuits meeting 
these requirements with the minimum number of ele- 
ments are enumerated, and the necessary formulas for 
proportioning these circuits and also circuits having 
superflous elements are derived. 

To open the discussion the chairman, Donald McNicol, 
called upon Major-General George O. Squier and General 
Edgar Russel. Both of these gentlemen expressed their 
appreciation of the value of the papers presented and 
said that the American multiplex had played an impor- 
tant réle in the field operations in France during the 
war. It was brought out in the discussion that printing 
telegraphy has already come into extensive commercial 
use with signal success. Among those taking part in 
the meeting were C. E. Davies, H. A. Emmons, P. M. 
Rainey, J. P. Edwards, E. R. Shute, R. E. Chetwood, 
O. B. Blackwell, John H. Cuntz and Lloyd Espenshied. 





Opposition to Daylight Saving 


N A PAPER on “Daylight Savings,” Preston S. Mil- 
| lar, of New York City, said that the scheme worked 
seriously to the disadvantage of the agricultural class 
and that this was more important than the recreational 
advantages to city dwellers. Mr. Millar offered sta- 
tistics indicating that the total output of central sta- 
tions and gas companies is reduced about 3 per cent dur- 
ing the seven summer months, while the reduction in 
lighting alone is estimated at 8 per cent. The annual 
saving on this basis should be about $19,250,000 in elec- 
trie light bills, or a reduction in coal consumption of 
about 495,000 tons per year. 

Researches in the literature available led the speaker 
to the conclusion that those in favor of daylight saving 
are principally the well-to-do urban and suburban dwell- 
ers. The industrial workers, he said, seemed rather 
opposed to the plan. The great opposition, of course, 
comes from the dairymen and truck gardeners generally. 
In view of the “class” opposition to the measure Mr. 
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Millar urged that those in favor of daylight saving 
should arrange the hours of their own business, rather 
than seek to effect a change in the clock. 

Dr. P. G. Agnew questioned the opposition of the 
general agricultural class, asking if it might not be 
merely a case of inertia. It was pointed out by E. H. 
Martindale that Mr. Millar’s figures did not include 
private and industrial plants, but it was said that no 
data on saving in these and street railway cars are avail- 
able. The discussion indicated that no data is at hand 
to show the effect of increased daylight on factory pro- 
duction. Mr. Millar felt that the farmers’ opposition 
was decidedly real. The paper was also discussed by J. 
Macfarlane Moore, C. R. Underhill, R. S. Hale, A. B. 
Smith, Selby Haar and Walter Schlichter. 


Measurements with Synchronous 


Commutators 


RECISE measurements in connection with certain 

methods of determining crest values of high alternat- 
ing voltages were investigated and reported in a paper: 
“Notes on the Synchronous Commutator,” by J. B. 
Whitehead and T. Isshiki. One of the commonest of 
these methods is that in which a condenser, in series 
with a low resistance, is placed across the voltage source 
and the voltage drop over the resistance, due to the 
charging current, measured by a direct current instru- 
ment with high series resistance, through a synchronous 
commutator. The pulsating character of the current 
gives rise to possible errors due to the influence of 
capacitance and reactance. These were investigated by 
the authors of the paper. In using the synchronous 
commutator in a series connection serious errors may 
arise. Used in shunt, however, the commutator is said 
to be far more reliable and this method is to be pre- 
ferred,.it was said. The paper was discussed by E. D. 
Doyle, Dr. A. E. Kennelly and Prof. J. H. Morecroft. 


Manufacturers Urged to Show Devices 
Connected to Outlets 


HROUGH its advertising and publicity service 

bureau, the National Electric Light Association is 
drawing to the attention of electrical manufacturers the 
desirability of their co-operation with other depart- 
ments of the electrical industry in educating the public 
to a larger appreciation of the necessity for adequate 
outlets in homes and offices. With this end in mind, 
P. L. Thomson, chairman of the adequate outlets divi- 
sion of this bureau, believes the time has come for manu- 
facturers of appliances to show their devices connected 
with baseboard and chair-rail outlets, rather than 
directly to wall or ceiling lighting fixtures. The same 
thing is, he says, true of manufacturers of wiring de- 
vices, fittings, etc., as regards their publicity matter, 
whether it be “direct-by-mail,” local or national. 

Some manufacturers of wire who have built their pub- 
licity around the idea of the wider use of devices have 
found that the emphasis of this point of view has been 
a potent factor in building good will for their particular 
product. 

Manufacturers are therefore urged by the division to 
keep this subject in mind when ordering printed matter, 
in the belief that this is a course which will not only be 
of benefit to the industry as a whole, but will react 
to the good of the manufacturers themselves. 
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Readers’ Views and 


Comments 





Need for Standard Frequency 


To the Editor of the ELECTRICAL WORLD: 

Sir: I have read the editorial in the Dec. 27 issue 
of the ELECTRICAL WORLD entitled “Customer Tolerance” 
and would like to state that, unfortunately or otherwise, 
the Southern California Edison Company’s system has 
a frequency of 50 cycles and it is therefore utterly im- 
possible to accept a standard 60-cycle apparatus for this 
system owing to the high core loss and other losses 
which occur when an attempt is made to run 60-cycle 
apparatus at a frequency of 50 cycles. 

If it were possible for all of the electrical public utili- 
ties to adopt and use a standard piece of apparatus, it 
would greatly facilitate the work of the manufacturing 
companies, and we should probably be able to get our 
apparatus cheaper and more promptly. I sincerely hope 
that when we standardize heavy railroad traffic we shall 
come down to a common standard, be it direct current 
or alternating; but, judging from present indications, 
the Westinghouse Electric & Manufacturing Company 
building one standard and the General Electric Com- 
pany another, we shall very likely have the non-inter- 
changeable railroad, as with the New York & New 
Haven and the New York Central in New York City. 

Los Angeles, Cal. J. A. LIGHTHIPE. 


The 50-Degree Motor 


To the Editor of the ELECTRICAL WORLD: 

Sir: The article on the 50-deg. motor by A. C. Bunker 
in your issue of Jan. 10 is very timely. As far as the 
writer can learn from inquiry and experience, the 
50-deg. motor was produced because it is cheaper to 
build than the 40-deg. motor of the same horsepower 
rating, and therefore means a greater profit to the 
manufacturer, provided that the users can be duped 
into buying them. These motors are sold largely to 
small buyers who employ no engineer and who buy on a 
horsepower basis, very often not knowing the power to 
be developed by the motor. Such buyers do not know 
the difference between 40 deg. and 50 deg. rise, if the 
rise is ever brought to their attention by the salesman. 
This information is seldom volunteered, and when it 
is mentioned emphasis is laid on it being standard. 

In the older types of motors, commutation was usually 
the limit. Improvements in design have practically re- 
moved this limit, and now heating is the limit. The 
raising of the heating limit to 50 deg. has done the 
manufacturers considerable harm in giving the users 
the impression that the motors now being made are 
not so good as the older types. This harm has been due 
to the motors not being able to deliver the output be- 
cause they have no overload capacity as to heating or 
are operated under conditions which affect the normal 
output and therefore reduce the rating. 

In most cases where a 40-deg. motor has been re- 
placed by a 50-deg. motor of the same horsepower rating 
the user has been dissatisfied. The purchasers of motors 
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have been so accustomed to buying 40-deg. motors 
with leeway in them that the 50-deg. motor is not 
proving popular except in installations where the heat- 
ing effect is equivalent to a motor rated at least 15 
per cent less; but even in such cases the voltage must 
be favorable, otherwise the shunt fields will be apt to 
run dangerously hot. In the writer’s opinion, it is a 
question either of educating the purchaser of the per- 
formance of the 50-deg. motor, in order to make it 
satisfactory in general service, or the manufacturers of 
such motors returning to the 40-deg. motors. It is a big 
undertaking to educate the layman on the technical 
features of motor design and application. 
3irmingham, Ala. H. M. GASSMAN. 


Dr. Whitney’s Inspiring Viewpoint on Research 
To the Editor of the ELECTRICAL WORLD: 

Sir: I was so impressed with Dr. Whitney’s article 
in the issue of the ELECTRICAL WoRLD for Jan. 17, 1920, 
that I eannot refrain from making some running com- 
ments on it. I believe the author from which he quotes 
is wrong. It wasn’t a pocket-knife, that’s tog molly- 
coddlish and dainty—it was a good husky jack-knife. It 
seems to me that no one could read Dr. Whitney’s glow- 
ing rhapsody without being swept off his feet and taking 
un oath there and then to devote the remainder of his 
life to research. He is certainly a master at that subtle 
and at the same time most effective thing in the world, 
inspiration. I have often been told that this and that 
member of his able corps accomplished this or that. My 
response invariably has been, “How could they help it— 
it was Whitney who inspired them.” And nothing was 
ever truer. And I know that no small part of this in- 
spiration comes from the wonderful grasp and under- 
standing that he has. 

So intimate is his knowledge as to what is actually 
going on inside, that he canot speak of the simplest 
chemical fact without some added little phrase, such as 
we run upon in the article, that “there are seventy-odd 
decaying elements.” Another one—who has ever heard 
of diluting magnesium with chromium? I can under- 
stand how, as it seems to me, chromium could be diluted 
with magnesium, that is, how syrup at 12 lb. to the gal- 
lon could be diluted with water at 8 lb., but the reverse 
of this is hard to see by a crude mind like mine—you 
see I am of the jack-knife variety. By reading between 
the lines in his expressions one catches a glimpse of the 
fact that he sees many things that are not vouchsafed 
the ordinary mind. 

In the matter of voice projection, it is a far cry from 
the voice tube to the wireless telephone, but Dr. Whitney 
strews the path connecting these with such dazzling lure 
that hundreds of our young men will want to pick up 
frayed ends and scraps of truth and weave many another 
such connecting chain. All my boys have been interested 
in his analogue of the college sporting table and groups 
of engineers in action. The whole keynote of making 
the work interesting and holding out the proper lure to 
the youthful, eager mind is fine; but where are we to 
find others like Dr. Whitney who can put it over. 

I have read the article only twice, but I am going to 
read it again, because of its off-hand sprightly style, up 
to the minute modernity, and because I feel that it holds 
so much of inspiration for every one cracked on the 
“cause why” as I am. I certainly congratulate Dr. 
Whitney and hope he will do it again and often. 

Brooklyn, N. Y. ELMER A. SPERRY. 
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Failure Averted by Inspecting Interior of 
Oil-Switch Tanks 


HEN inspecting oil switches central-station oper- 

ators usually devote a considerable amount of time 
to the operating mechanism of the switch, but seldom do 
they inspect the interior of the oil tank to determine 
whether or not the insulating material with which the 
tanks are lined has warped or is out of place. One com- 
pany which has insisted on inspectors looking into the 
condition of this insulating lining recently discovered 
that the lining in some of its oil-switch tanks had 
warped almost enough to prevent proper operation of 
the switches. In this case it was felt that the adequate 
and proper inspection saved not only oil-switch failure 
but also a series of severe service interruptions which 
might have occurred. 


Data on Transmission and 
Distribution Losses 


ATA in the accompanying table represent actual 
5 pate enti of energy losses during the period 
from Jan. 1, 1918, to March 1, 1919, in six small towns 
in Illinois. Energy to supply these towns was purchased 
at 33,000 volts, was metered at 2,300 volts and then 


AND TRANSMISSION LOSSES ENCOUNTERED IN 
SERVING SMALL TOWNS 


DISTRIBUTION 


Data for the period from Jan. 1, 1918, to March 1, 1919 


DISTRIBUTION 





kinergy nergy Energy: 
Delivered to Sold, Unaccounted Losses, 
Substations, Kw.-!! Kw.-Hr for, Kw.-Hr per Cent 
1—534,008 128,747 106,251 19.9 
2 Q.200 7,039 2,161 13.5 
; 63,280 50,471 12,809 20.2 
1 3,640 38,0038 5,637 13.0 
) 7,480 5,221 2,259 27.8 
6— 87,920 53,124 34,796 05 
7 126,015 
872.533 708,620 163,918 IS.7S 
PRANSMISSION 
Kw.-Hy 
Knergy delivered to substations $72,533 
Energy purchased 923,708 
Energy unaccounted for 60,175 
Losses, per cent 6.45 
POTAT 
Kw.-Hr 
Net energy sold 708,620 
Energy purchased 932,708 
Energy unaccounted [or 224,088 
osses, per cent 24.02 
LOSSES OF TOTAL ENERGY PURCHASED 


Per Cent 
Distribution 17.87 
fransmission 6.45 
Total 24.02 


Ww holesale 
stepped up to 6,600 volts and supplied to the substations 
at the various towns through 21.75 miles (34 km.) of 
three-phase and 13.7 miles (22 km.) of single-phase line. 
All of the lines are of No. 6 hard-drawn bare copper wire. 
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Station and Operating Practice 


pr ter mere Devoted to Problems of Installation, 
of Equipment for Economical Generation and Distribution of Electrical Energy 








Operation and Maintenance 






The data showed that approximately 18 per cent of the 
energy delivered to the substations was lost in distrib- 
ution to the customer and that 6.5 per cent of the energy 
purchased at the end of the transmission line was lost 
in transmission to the substations. 

In town No. 6 there was previously in existence a 
municipal plant which furnished service to that com- 
munity. The distribution system there had been entirely 
rebuilt, but the town was far from being saturated so 
that the loss ran high. In town No. 5 some of the 
energy consumption listed under “wholesale” should be 
included. 


Adjustable Tower Truck for Lamp 
Inspection 
N ACCOUNT of the vibration of the street-lighting 
fixtures of San Francisco, which also serve as 
trolley poles, the arc-lamp globes have to be inspected 
every ten days. To facilitate cleaning and inspection, 





GLOBE CLEANED BY MEANS OF VACUUM CLEANER 


The end of the hose connected with the vacuum cleaner is 
placed in the globe so that it removes the soot and deposits it in 
a bag fastened under the raised platform. 


a tower truck has been built to be used for any height 
of pole in the city. 

On the top of the tower truck a vacuum-cleaner ap- 
paratus and a testing set are mounted. The vacuum 
cleaner is used to suck from the globes the soot that 
results from burning of the electrodes. If the soot is 
allowed to collect and should become wet, it would cause 
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the current to leak between the two electrodes and ex- 
tinguish the lamp. All of the working parts of the 
vacuum apparatus are under the tower platform. The 
testing set is connected with the storage batteries 
which operate the motor that drives the truck. 

A large cable passing up through the center of the 
tower transmits the energy for the vacuum cleaner and 
the testing set. On the top of the platform is a two- 
pole switch for controlling the vacuum cleaner and the 
testing set. As a safety device, a special switch is 
provided which disconnects the batteries from the truck 
motor when the operator is on the raised platform, 
thus making it impossible for the truck to be started or 
the tower lowered accidentally. 

In designing the tower, which consists of three sec- 
tions, it required considerable study to obtain three 
sections of such a height that when collapsed the tower 
would clear the trolley wires and when raised would 
reach to a height that would enable the operator to 
reach the highest lamp, which is 35 ft. (10.5 m.) above 
the street. Hinged railings were used and so arranged 
that they can be folded when the tower is lowered, to 
enable it to pass under the trolley wires. 


Maintaining Proper Temperature for 
Mercury-Are Tubes 


ERCURY-ARC rectifier sets have been used by the 

Portland Railway, Light & Power Company for some 
time, the first installation consisting of oil-cooled con- 
stant-current transformers with air-cooled tubes. These 
tubes were cooled by a blast of air from motor-driven 
fans provided for that purpose. In the newer installa- 
tions the transformers are air-cooled and the tubes 
immersed in oil, each in a 
separate tank of transil oil 
cooled by circulating water 
coils. The constant-current 
transformers are very sim- 
ple in operation, but the 
tubes require careful atten- 
tion. Temperature condi- 
tions are especially impor- 
tant. If the tubes become 
cold, they are slow to pick 
up and difficulty is encoun- 
tered with static. It is im- 
portant in the use of air- 





cooled tubes to avoid any 
direct draft or cold air 
against the tubes for an 


hour or so before the tubes 
are started. In the case of 
oil-cooled tubes it is prac- 
ticable to install some heat- 
ing device in or about the 
tank to keep the oil at an 
even temperature at all times when the tubes are not 
in operation. It has been found that quite a satis- 
factory method for warming up the tubes, and one 
which is extremely simple of installation and main- 
tenance, is to keep a 50-watt lamp immersed in the oil. 
This may be lighted when the tubes are not in opera- 
tion. The best results seem to be obtained with a tem- 
perature of 85 deg. F. (29.4 deg. C.) in the oil tank. 
Portland Railway, Light & Power Co., R. W. Kipp. 
Portland, Ore. 





OIL IMMERSED MERCURY ARC 


RECTIFIER KEPT WARM 
WHEN NOT IN OPERATION 
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Middlewestern Coal in Under- 
feed Stoker 


Tests of Stoker with Indiana Mine-Run and Illinois 
Screenings Show Successful Operation if Boiler 
Is Not Loaded Over 200 per Cent 


HAT fuel of a low grade can be successfully burned 

on the Riley stoker when the boilers are operated 
under 200 per cent of rated load was demonstrated in 
tests made at the Kentucky Avenue station of the Indi- 
anapolis (Ind.) Light & Heat Company. A Riley 
nine-retort, extra-long, underfeed stoker with 161 sq.ft. 
(15 sq.m.) grate surface was employed. No waterback 
was used. The boiler, rated at 795 hp., was one of four 
served in common by one stack, rising 225 ft. (68 m.) 


TESTS OF LOW-GRADE COAL IN UNDERFEED STOKER 


Computations include coal siftings which were not actually 
consumed and do not account for moisture in steam. 

Test \ B © D 
lDuration of test (hours) 6 10 ao 26.75 
Average steam pressure (lb. per sq.in 

gage) 177 192 180 170 
Average feed-water temperature (deg. 

Fahr.) . 178 192 200 190 
Average superheat (deg. Fahr.) 539 526 538 522 
Equivalent evaporation per pound of coal 

as fired (Ib.) 9.53 9.22 6.68 6.10 
Boiler horsepower 1.957 1.337 1.858 1.537 
Per cent of rating 245 168 234 193.3 
Efficiency of boiler, grate and superheater 

(per cent) 81.9 77.4 68.5 64.6 
Combustible in refuse (per cent) 23.24 22.4 36.76 28.00 
Coal as fired per b.-hp. (Ib.) 3.62 3.74 5.17 5. 66 
\verage windbox pressure (in. water). 42 1.91 2.91 4.13 
Flue gas temp. (deg. Fahr.) 634 542 580 578 
CO, (per cent) 12.7 11.86 12.5 *10 08 
Siftings (Ib.) 100 200 394 

ANALYSIS OF THE COAI 
Indiana Mine- Sereen- 
Crushed, Run, Illinois, ings, 
A B Cc D 
Moisture (per cent) 8.26 8.18 9.6 9.68 
Volatile (per cent of dry coal) 37.9 40.3 34.6 35.7 
Fixed carbon (per cent of dry coal) 49.9 48.7 39.0 38.18 
Ash (per cent of dry coal) 12.2 11.0 26.4 a 
Sulphur (per cent of dry coal) 4.0 2.8 5.0 47 
B.t.u. per pound of dry coal 12,290 12,590 10,450 10,140 


_ *Low CO, may be partly attributed to leak in Orsat respirator 
found later which may have been present during part of test 


above the grate surface and by two fans 25 ft. below the 
grate surface. Only one of the latter was used in the 
tests. 

Two tests were run on each kind of fuel. Tests A and 
B were or the Indiana coal and tests C and D were on 
the Illinois screenings. After test A had run six hours 
a clinker estimated to weigh 500 lb. (230 kg.) developed 
near the center of the grate and could not be broken up 
in time to hold the load. In this test an abnormally high 
draft was noted in the last pass of the boiler. As a 
result, before the next test the baffle at the last pass 
was cut down 6 in. (15 cm.), leaving 22 in. (70 cm.) 
between back drum and top of baffle. In test B, run at 
168 per cent rating for ten hours, no clinker trouble was: 
encountered. In test C the test was run two and a half 
hours at 234 per cent rating, and in test D twenty-six 
and a half hours at 193 per cent rating. Considerable 
difficulty was caused in the latter by building up of 
massy clinkers, which had to be pried off the rear wall. 
The cinders of the Indiana coal did not require wetting, 
but those of the Illinois screening had to be wet as they 
burned in the ashpit. 

The following conclusions were drawn from the first 





496 


two tests: (1) Good superheat and dry steam can be 
obtained; (2) water backs are unnecessary with the 
Indiana coal; (3) the Riley stoker will burn this coal 
satisfactorily except when run at a high rating for 


several hours when serious clinker trouble’ may be 
expected. From the last two tests it was concluded that: 
From the last two tests it was concluded that: 


(1) A poor grade of coal can be burned in the Riley 
stoker but not continuously at a rating over 200 per 
cent; (2) waterbacks are necessary with coal such as 
the Carlinville screenings; (3) the combined efficiency 
of boiler and furnace is 85 per cent of that obtained with 
the Indiana mine run. 

The Riley Stoker Company’s figures on analyses of 
coal, ash and cinders are used, as they are thought to be 
more accurate than those of the Indianapolis Light & 
Heat Company. All of the information in this article 
was supplied by T. N. Wynne, superintendent of the 
Indianapolis Light & Heat Company. 


Precautions for Placing a New 
Machine in Service 


Before Placing Machine in Operation After Its Erec- 
tion, It Should Be Thoroughly Dried Out Because 
Dampness May Cause Lowering of 
Insulation Resistance 


a IS always advisable to make sure that the insula- 
tion of an important machine is in good condition 
before starting. If the windings have been exposed to 
moisture during or after shipment or erection, damp- 
ness will lower the insulation resistance and may allow 
sufficient current to flow through the insulation to 
damage it. This is particularly true of direct-current 
machines, in which the insulation has many more open- 
ings than in ordinary alternating-current machines, 

If the usual tests show a value of insulation resistance 
of 4 megohm for moderate-sized machines, full voltage 
may safely be applied. If the tests show materially 
lower values, then drying out is advisable. 

A small machine, when conditions permit, can be 
dried out by building a temporary wooden housing or 
even a rough tent over it and supplying heat by a steam 
coil or resistance heater placed in the pit. Ventilation 
may be afforded by means of openings near the bottom 
and top of the housing to carry away the moisture as it 
is driven out of the windings. 

Another method is to run the machine at about one- 
tenth speed and dry it out by current generated in the 
windings by itself. In the case of an alternating-cur- 
rent generator the stator should be_ short-circuited 
through an ammeter and enough field excitation applied 
to cause full-load current in the stator windings. 

If it is a direct-current generator, disconnect the 
shunt field, short-circuit the machine terminals through 
an ammeter and apply enough exciting current to the 
shunt field from some separate source of supply to hold 
the current generated by the armature down to about 
full-load value. This shunt current must be opposite in 
direction to that which flows in the shunt field in regular 
operation, since its duty during drying out is to buck 
the excitation produced by the series field. 

Very little field excitation is needed and extra rheo- 
stats in addition to the field regulator supplied for the 
machine will be required. The short-circuiting connec- 
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tions should be well made and substantial, as they must 
carry the full-load current of the machine. 

A few hours’ run on short circuit will dry out any 
ordinary case of moisture. Longer drying will be needed 
if machine has been soaked by rain, flood or fire hose. 
The heat is generated in the copper of the windings and 
is therefore applied in a most effective manner right at 
the seat of the trouble. 

During drying out the insulation resistance should 
be tested occasionally. When it is satisfactory the 
machine can be properly connected, run up to speed and 
voltage and put in service. 


Device for Stenciling Numbers on 
Round Meters 


N STENCILING the company numbers on round-type 

meters it is often difficult and awkward for the oper- 
ator to hold the meter steady. This problem caused so 
much trouble that the meter department of the Choctaw 
Power & Light Company devised a method whereby it 
is possible for one man to number meters as rapidly as 
another can unpack them or list the serial numbers after 
they have been numbered. The device consists of a 
block of wood 4 in. square by 84 in. long (10 cm. by 21 
cm.), with acircular portion cut out as shown. A groove 
about + in. (6 mm.) wide and 4 in. (6 mm.) deep is cut 
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CONSTRUCTION OF METER STENCILER 


down along the longitudinal center line of the block to 
receive the bead or flange of the meter cover. At one 
corner of the curved surface is fastened a strip of 
copper or brass about 1 in. (2.5 cm.) wide, to which 
is soldered the blank holder or end of the stencil-num- 
ber “make-up.” The other end of the stencil “make-up” 
is soldered to a piece of copper curved to fit the oper- 
ator’s thumb. 

.To use the device the company numbers are slipped 
into the stencil holder, which is then brought in contact 
with the meter cover. With his left hand the operator 
holds the stencil firmly against the meter while he 
manipulates the stencil brush with his right hand. 
For this work ?-in. (18-mm.) “Eureka” brass stencils 
are used. This device can be used with the General 
Electric, Westinghouse and Sangamo round-type meters. 

P. M. CORDELL. 
Choctaw Power & Light Company, 
McAlester, Okla. 
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Device for the Rapid Testing 
of Lamps 
. INDUSTRIAL plants where many lamp bulbs have 
to be tested before installation the work may be facili- 


tated by use of the scheme evolved at the Ben Franklin 
Electric Shop, Boston. The device consists of a V-shaped 


brass contact strip mounted on a “Bakelite” slab and 
connected to one side of the supply circuit. The other 
side of the circuit is attached to an intermediate strip 
of brass secured to the surface of the slab. To provide 
the proper longitudinal distance between the two con- 
tacts of the bulb, the V-shaped strip is mounted on 





3 >  Bakelite- 


SIMPLE DEVICE FOR TESTING LAMPS 


insulating posts of fiber which raise it about & in. 
(16 mm.) above the surface of the slab. In order to 
test a lamp it is only necessary to make a contact 
between the intermediate strip and the V-shaped piece 
by sliding the lamp base along the lower strip until 
the base strikes the V. 


Simple Apparatus for Correcting an 
Unbalanced Rotor 


ALANCING the rotor of an electric motor may be 

accomplished without complicated apparatus by 
means of two smooth V-shaped slide rails like those 
on which motors are mounted. These are set parallel 
so that the shaft of the motor may rest on them with 
the rotor between. Both rails are leveled along their 
length and with respect to each other. If the motor 
operates with a gear or pulley, this is put on the shaft 
before testing, because this addition may cause the un- 
balancing. After placing the rotor on the rails it is 
rolled gently in one direction and a mark is made on 
the bottom of the shaft to indicate where it stops. If 
the rotor continues to stop in the same place on repeat- 
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ing the process, it is out of balance. A lump of putty is 
then stuck on the rotor exactly above the center of the 
shaft and the test is repeated until the putty added 
will overcome the unbalancing. 

In order to make the correction permanent a flat 
piece of iron, slightly heavier than the putty to allow for 
trimming, may be fastened on the rotor in place of the 
putty. Sometimes the end plates of the motors have 
pockets into which lead may be hammered for balanc- 
ing so that the addition of iron is unnecessary. 

Valleyfield, Quebec. L. E. Woop. 


Advantages and Disadvantages 


of Electric Steel Furnaces 


Direct-Arc Type of Furnaces Favored for Refining 
Purposes on Account of the Heat Produced 
by Direct Transmission of the Arc 


ROM results of extended experience with electric 

furnaces for the last few years, the Hess Steel Cor- 
poration of Baltimore considers that the most satisfac- 
tory refining furnace is the direct-are type of furnace. 
Direct transmission of heat through the metal and its 
surface layer of slag is a valuable characteristic of this 
furnace, as it insures a hot active slag where it is in 
contact with the metal surface. In addition relatively 
little radiated heat is absorbed by the walls and roof, 
particularly if carbon electrodes are used, because they 
have an “umbrella” effect that partially shades the roof 
and walls and forces the heat downward. 

To obtain the maximum heat efficiency, the heat in- 
put into the bath should be as uniform throughout the 
area of this bath as possible. Furnaces having bot- 
tom heating facilities have definite advantages elec- 
trically but rather serious disadvantages mechanically. 
It is probable, however, that satisfactory methods of 
applying heat through the bottom and satisfactory lin- 
ing materials will be developed. 

The spreading effect or radiation of heat from elec- 
trodes above the surface, or in actual contact with the 
surface, is limited. Very large electrodes are difficult 
to obtain and expensive and unwieldy, and a multiplica- 
tion of electrodes even if arranged in electrically bal- 
anced groups, means additional mechanical equipment, 
increased maintenance and increased delays in opera- 
tion. It is therefore necessary to compromise and use 
as deep a bath as is economically possible and yet ob- 
tain thorough melting to the deepest point just as 
rapidly as the charge melts around the edges of the 
hearth. 

The most marked advantage in favor of electric steel, 
however, is noticeable in dynamic test results, this ad- 
vantage probably being due largely to the close-grained 
structure of correctly melted steel. 





*From the discussion on electric furnaces of H. L. Hess before 
the December meeting of the American Society of Mechanical 
Engineers. 
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The possible use in electric furnaces of turnings in 
any quantity, is desirable, but on account of cost it has 
several disadvantages. As the electrodes work down 
through a light pile of turnings, they burn a hole there 
in the pile, continuing downward until the pile caves 
in on them. The contacts are bad and the load fluctu- 
ates wildly. Electrode consumption is high and it is 
necessary to charge the furnace several times to ob- 
tain the necessary weight of steel. 

The costs of making electric furnace steel vary 
greatly, depending upon the type of steel being manu- 
factured. An ordinary low-chrome nickel-steel for in- 
gots, later to be rolled into billets, bars, etc., may be 
considered as a possible mean as far as costs go in the 
production of quality steels. A typical two-slag low- 
chrome-nickel ingot heat, based on 24-hr. operation, and 
melted in 6-ton or 7-ton furnaces, will run approx- 
imately as per the following figures: 

Metal base, metallic addition, flux, re-carbonizing 
material, raw material handling —$33.50; charging, 
melting, molds, ladle, crane, ingot handling and general 
labor =-$7.00; power, fuel for melting, heating ladles, 
etc. $16.50; general operating, laboratory, water, 
crane, delay, etc., expense — $6.25; repairs and re- 
newals = $4.00 and depreciation — $2.50, which makes 
a total of $69.75. 

No overhead is figured in the above. 

The approximate time of melting and refining such 
a heat, may be from 63 to 8 hrs., depending upon the 
type of scrap used and the delays incurred in operation. 
The energy consumption might vary from 750 to 950, 
depending upon the same factors. Electrode costs be- 
fore the war when electrodes were of uniformly high 
quality, has run slightly below $1 per ton. At the pres- 
ent time, the average electrode consumption is easily 
double this, and has run, exclusive of breakages, as high 
as $4.50 per ton of metal produced. These figures, that 
might be considered abnormally high by the manufac- 
ture of certain grades of steel, follow the production of 
high-grade material, where every precaution is used to 
obtain maximum quality of product, and where unusual 
care is employed in the selection of raw materials, in 
thorough refining, and in the elimination of possible 
foreign inclusions such as slag and dirt of any character. 


Utilization of Available Equipment Saves 
Mine from Shutdown 


Y THE ingenious utilization of available electrical 
equipment in a coal mine when it was cut off from 
the regular energy supply a complete shut-down and a 
serious flood were averted. The emergency arose when 
a severe sleet storm crippled the transmission system 
which supplies the energy for the mine pumps and a 
motor-generator set feeding hauling locomotives and 
mining machines. The direct-current equipment is also 
fed by a local steam-driven, direct-current generator 
operating in parallel with the direct-current side of the 
motor-generator. By operating the locomotives and 
mining machines from the steam-driven generator dur- 
ing an eight-hour shift and after that period operating 
the motor-generator set inverted to develop alternating 
current for the pumps, complete interruption of mine 
operations and a serious flood were avoided. 
The alternating-current motor which had to operate 
as a generator is a synchronous machine rated at 2,200 
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volts, 60 cycles and 1,200 r.p.m. Its field is excited from 
the direct-current generator. 

Several difficulties had to be overcome in order to 
cperate under these conditions because no apparatus had 
been provided for such an emergency. As the larger 
part of the load was centrifugal pumps, the direct- 
current generator, acting as a motor, was converted 
from a compound to a shunt machine by connecting the 
negative bus to the equalizer. This change produced 
a very constant speed. No frequency meter was avail- 
able, so the speed had to be checked with a tachometer 
at frequent intervals to keep the frequency normal. 
Furthermore, there was no equipment for starting from 
the direct-current side. This was accomplished, how- 
ever, by the use of a controller and rheostat taken from 
a 10-ton Goodman locomotive. 

The emergency method of operation successfully car- 
ried the coal company over the period of interrupted 
service and enabled it to continue operation while other 
mines in this field were forced to close until the public- 
service company restored conditions to normal. 

Cambria, IIl. L. HUNDLEY. 


Liquid Rheostats for Temporary 
Installations 


N EUROPE, liquid rheostats are used extensively 

for starting or varying the speed of induction motors 
having phase-wound secondaries, but in this country 
they have not met with much favor except for motors 
ef the larger sizes. Drum controllers with cast-iron 
grid resistors give excellent service in starting motors 
and a sufficient number of steps for most variable-speed 


2 Motor Siip 
Rings 








DETAILS OF CONSTRUCTION OF LIQUID RHEOSTAT 


work. There are occasions, however, when liquid rheo- 
stats are of great service in making temporary replace- 
ment of damaged controllers, and substantial savings 
may sometimes be effected by permanently installing 
this form of rheostat. 

The common form of liquid rheostat consists of three 
oil barrels, each having a copper plate resting on the 
bottom and another suspended in such a manner that 
the distance between the plates may be varied. This 
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form of rheostat is simple to construct but takes up too 
much room. 

A liquid rheostat which requires one barrel, and one 
moving part is shown in the illustration. The plates 
(three in number) are made of No. 10 gage sheet iron 
and are arranged in an equilateral triangle, about a 
wooden block, which insulates the plates from each other 
and forms the support by which they are suspended. 
't is important that edges of plates be close together as 
snown. An iron oil drum should be used, although a 
wooden barrel will do if an iron plate is placed in the 
tottom to help complete the secondary circuit when the 
ruotor is operating at full speed. The electrolyte is a 
solution of soda ash (sodium carbonate) in water. 

When the electrodes are raised and only the tips of 
the plates are in the solution the resistance is maximum, 
owing to the distance between the plates and the small 
portion in contact with the electrolyte. As the elec- 
trodes are lowered more surface comes in contact with 
the electrolyte and the distance between the plates 
becomes shorter. Thus the resistance is reduced. When 
the electrodes are lowered till the widest portion of the 
plates is immersed the resistance is negligible, owing 
to the short distance between the plates and to the 
amount in contact with the electrolyte. 

Liquid rheostats of the form and size described have 
been used to start motors up to 300 hp. By varying 
the strength of the electrolyte they may ke used for 
either light or heavy starting duty. The type shown 
controls a 200-hp. motor used in starting a large fre- 
quency changer. It cost less than $50 installed. 

This type of rheostat has been used for continuous 
service in varying the speed of motor-driven blowers 
and compressors. When so used it is necessary to add 
a cooling coil similar to those used in water-cooled trans- 
formers. This should be made of ?-in. (19-mm.) iron 
pipe, of six turns, 1 in. (2.5 c.m.) apart. It should be 
suspended as near the top of the solution as _ possible. 
The amount of cooling water necessary will depend on 
the size of the motor and the amount of variation 
required. The size of rheostat described will give 50 
per cent speed reduction continuously with a 100-hp. 
motor without overheating RALPH MCKINNEY, 
The Brown Company, Electric Repair Department 

Berlin, N. H. 


Incomplete Repairs Cause Seeond Failure 


ECAUSE of the fact that material and labor are 

both expensive and scarce, great care has been exer- 
cised in making repairs to see that no material should 
be wasted. While this practice has much to commend 
it, still it can easily be pushed too far. It ought to be 
realized that any electrical plant which has suffered a 
partial burn-out has had all its conductors subjected 
to a very heavy overload, and that the insulation cover- 
ing the conductors, as well as the insulating washers 
and sleeves which separate live heads, has also been 
hadly strained as regards both mechanical and insulat- 
ing properties. Such material should be looked on with 
the greatest suspicion. Within the last few months 
several plants have experienced second break-downs a 
few weeks after a repair had been carried out. Gen- 
erators and motors, and in two cases transformers, 
were included, and in every case the second breakdown 
was undoubtedly due to the use of material “saved from 
the wreck.” MARK MEREDITH. 

Liverpool, England. 
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Motor-Starting Torque Determined by 
Weighing Turning Effort 


HEN investigating motor trouble or planning a 

motor drive it is often necessary to find out the 
dead load on the motor in horsepower. Some motors 
(induction and synchronous) cannot start at full load 
although, once started, they can pull two or three times, 
their rating. Therefore it is advisable to determine 
the starting effort or “static torque” required. This 






“"Shatt being tested 


R.p.m. x kL (Feet) x Wiibs.) x 270 


H.P. 
33,000 


PIPE WRENCH, PIECE OF PIPE AND WEIGHT ARRANGED 
TO MEASURE “STATIC TORQUE” 


can be accomplished by means of a pipe wrench, a 
piece of pipe, a hook and a weight combined as shown. 
The weight is gradually increased until the pull effected 
causes the shaft to start to turn. By noting the hori- 
zontal distance in feet from the weight to the center 
of the shaft on which-the wrench is gripped, the weight 
applied and the normal speed of the shaft, the torque 
can be calculated. The horsepower required to start 
the motor from rest will be given by the formula 
(R.p.m. « Let X 2x &K Wr) /33,000. 


Motors Mounted on Combined Wood 
and Iron Beams 


OTH installation and replacement are facilitated by 

means of the motor support shown. It consists of 
channel-iron pieces attached to angle irons on the wall 
at one end and held by bolts through concrete beams 
at the other end. In the channels are 2-in. by 6 in. 
(5-em. by 15-cm.) wooden beams so arranged that the 
motor can be placed in any position along their length. 


COMBINATION WOOD AND 
IRON MOTOR MOUNTING 
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Detail of Ginch Bolt 
The wooden beams in the channels also serve to cush- 
ion vibrations and thus reduce noise. The angle-irons 
are fastened to the wall by “cinch” bolts. 
To prevent the belt slipping from the pulley, a guide 
is attached to the beam as shown. Dripping oil is 
collected in the pan supported below the motor. 












Brooklyn Company Changes Contract 
Order Routine 


Re ater radical changes in organization and 
.Jmethods for the handling of contract order routine, 
billing and collecting work have been recently adopted 
by the Brooklyn Edison Company at the suggestion of 
President M. S. Sloan. 

A department under control of the treasurer, known 
as the commercial bureau, for years had been handling 
meter reading, billing, collecting and also orders be- 
tween the date of contract and connection, in so far as 
records, obtaining of permits, registration of certificates 
and forwarding of orders to and obtaining of informa- 
tion from meter and distribution departments were con- 
cerned. This bureau also maintained inspectors who 
followed wiring progress and “disconnect” and “‘re-con- 
nect” work. This bureau has now become solely a credit 
and collection, or accounts receivable, bureau. Its other 
activities have been divided among other departments. 
Meter reading, billing and a portion of the inspectors’ 
functions have been taken over by the auditor. The 
sales department will now issue orders, after credit 
approval, directly to the distribution and meter depart- 
ments. The records of work in progress will be kept in 
these two latter departments, and information from 
them will be given to the sales department for con- 
veying to the public upon inquiry. 

The primary idea of President Sloan in making these 
changes was to cut down the time between contract and 
connection by eliminating unnecessary agencies and by 
providing the shortest, simplest and most logical ma- 
chinery for filling orders, to the increased satisfaction 
of customer and company, 


Merchandising Methods Used to 
Sell Securities 


HE merchandising experience of the Public Service 

Company of Northern Illinois has led the manage- 
ment to believe that the public favors a small payment 
down and the balance in extended payments each at least 
as small as the initial deposit. The company also be- 
lieves that the public should be humored to the extent 
of being allowed to buy in this manner if it so desires. 
Consequently, when the company recently had a block 
of stock to sell it followed this merchandising policy and 
made the terms $5 down and $5 per month. Gratifying 
results were obtained from the start. 

The offering consists of a block of the company’s 6 
per cent cumulative preferred stock at the par value of 
$100, but each purchaser is limited to five shares. The 
buyer is charged 5 per cent interest on the deferred 
payments, but during the period of the installment 
payments the 6 per cent dividends paid on the stock 
are credited to the buyer’s account. This results in a 


credit of $5 to the buyer in the course of twenty months 
so that he is required to make only nineteen payments of 
5460 
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$5 each in order to obtain the hundred-dollar share of 
stock. 

The company is selling the stock to its customers and 
to employees through the agency of teams made up from 
the latter. Competition between the different teams is 
stimulated by prizes to the most successful ones each 
week. 


Electric Furnace Load 
Advantageous 


High Power-Factor Obtained in Making Steel Cast- 
ings—Off-Peak Service Ccnvenient 
and Flexible 


By FRED C. HARD 
Edison Electric Illuminating Company of Boston 
ITH the growing popularity of the electric steel 
furnace among foundrymen and manufacturers 
of steel castings, the questions of capacity, load factor 
and other requirements to be met by central stations in 
serving this class of business should be considered. 
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In territories where large blocks of energy have been 
made available through hydro-electric development the 
question of supplying service may not involve so many 
engineering problems as arise with furnaces in pros- 
pect or already installed on the lines of steam generat- 
ing stations in or near manufacturing centers, where 
lighting and power loads are carried on the same lines 
or on combination circuits. 

An interesting electric furnace load has recently been 
taken by the Edison Electric Illuminating Company of 
Boston, in the plant of the Hub Electric Steel Casting 
Company, South Boston. A typical load curve for this 
furnace during one heat is shown in the accompanying 
illustration. The furnace is of the latest Heroult design 
rated at 2 tons and operated with a basic lining. En- 
ergy is supplied by a 6,900-volt, three-phase line run- 
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ning direct from the L Street generating station of the 
Boston company to the Hub plant, a distance of about 
three-fourths of a mile. Energy is purchased on the 
regular B-1 heating rate and about 2,800 kw.-hr. are 
required for each heat run, a yield of about 1.47 lb. of 
steel per kilowatt-hour. 

The high power-factor of the direct-heating arc type 
of furnace is well illustrated in this case, starting with 
the furnace cold at 80 per cent and raising to 94 per 
cent throughout two-thirds of the run. The opportu- 
nities such a load offers for off-peak development are ap- 
parent. The maximum load imposed was about 688 
kw., and it is worth noting that this peak occurred dur- 
ing the noonday period when most central stations 
sustain a decided drop in output. Throughout the 
greater part of the run, or for four hours out of six, 
the maximum variation in the load was about 130 kw. 
The furnace carbons, 14-in. in diameter, are supplied 
with three-phase energy at 105 volts. 


Departure from Rates Justified 


N A RECENT rate hearing in New England the 
Docuuiat of the central station brought up the fact 
that a large industrial customer received a lower 
power rate than the minimum published on the com- 
pany’s regular schedule. The utility found it neces- 
sary to set forth the reasons for the discrepancy over 
an eleven months’ period and accordingly presented a 
five-page typewritten explanation for the benefit of 
the commission. The main points covered may be 
helpful to other companies although at this writing 
the hearings are not concluded. 

The lowest rate on the utility power schedule is 
$0.034 per kilowatt-hour, applying to an energy con- 


Fines COREG OL tERMMIORIIOOS.... oc 6 in ccc cut kids vaveesceeces $1,856.2 
Fratmportation Gnd GPectioR. «0.6... ce8s ciscewuctzeveweweds 1,000.00 
OS ets Seen ook se nnd Seles Eee MMAR EST Oa Mae Seater $2,856.25 
Fixed charges (interest, 6 per cent; taxes, 2 per cent; 
maintenance and depreciation, 7 per cent; total, 
Co CONAN Os. F wacinc: unre coca mie) ome eeRine é $428. 43 
For eleven months f ; ms $392.70 
Losses in transformers (600 kw. times 2 per cent times 
twenty-four hours, times 365 days) ; 105,120 kw.-hr. 
Or in eleven months j Wate 96,930 kw.-hr. 
Total at the contract rate of $0.0253 ee 2,437.90 
Installation and investment cost for a 300-kw. syn- 
chronous condenser ’ , 4,700.00 
Fixed charges as above (15 per cent or $707) or for 
GUNN MRE: Cs 556s ste wicckae 646.25 
Total. . q : $3,476.85 


sumption of 40,000 kw.-hr. or more per month. A 20 
per cent increase in power rates was established last 
fall, making the rate $0.0068 higher, or a total of 
$0.0408. A discount of 1 cent per kilowatt-hour for 
prompt payment brings the present minimum to 
$0.0308. 

The large industrial customer in question received 
an average rate for the eleven months’ period of 
$0.0253 per kilowatt-hour, based on an original rate of 
$0.015 with a coal clause added and the 20 per cent 
increase above noted. The energy consumption of the 
customer was 805,960 kw.-hr. In this case, however, 
the customer purchased 600 kw. in transformers at the 
time of the contract (1917). He met the cost of their 
transportation and erection, bears the transformer 
losses, and has also installed and runs at his own 
expense a 300-kw. synchronous condenser for the bet- 
terment of the system power factor. These factors 
were evaluated as shown in the table. 

The average cost per kilowatt-hour for 805,960 kw.- 
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hr. becomes $0.0043 for the extra burdens assumed by 
the customer. The total cost to the customer is then 
his actual rate of $0.0253 added to the burden cost of 
$0.0043, or $0.0296. The difference between this rate 
and the lowest on the published schedule is $0.0012 
per kilowatt-hour, amounting to but $966 on the total 
energy consumption for the eleven months and justi- 
fied by the further fact that the losses incurred in 
operating the synchronous condenser are not separ- 
ably measured. 


Form Used to Make House-Wiring Survey 
in Chattanooga 


N CONDUCTING a recent survey of the city of 
Chattanooga to determine the number of houses pos- 
sible of connection to the lines of the central-station 
company the form of which both sides are shown in 
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FRONT AND BACK SIDES OF FORM GIVING 
HOUSE-WIRING DATA 


the accompanying illustration was used. This form 
was printed in duplicate, and one copy was kept as a 
record for the office file while the other was held by the 
salesman and filled in and finally turned over to the 
contractor. 


Royalty Basis Used for’ Leasing 
Water-Power Sites 


WATER-POWER site on the Dead River, Michi- 

gan, was leased for ninety-nine years by the Cleve- 
land Cliffs Iron Company, Ishpeming, Mich., on a 
royalty basis of $5 per horsepower-year. This unit of 
horsepower-years is based on the energy output of the 
plant and not on its maximum demand. The horse- 
power-years on which the company has to pay royalty 
are obtained by converting the kilowatt-hours generated 
per annum into horsepower-hours per annum, the result 
being divided by 8,760, the number of hours in a year. 
The charge is therefore equivalent to a royalty of $5 
for about 6,570 kw.-hr. generated and is independent of 
the load factor at which the plant operates. 

O. D. McClure, chief mechanical engineer of the com- 
pany, recommended this form of agreement to his com- 
pany because its disbursements under this agreement 
are in direct proportion to the benefits received. 


-- 








502 


Explaining Rate Differences 


Cost Per Kilowatt-Hour Must Be Variable, Since 
Installation and Distribution Costs Vary 
With Consumer Density 


N A RECENT talk on “The Elements of Rate Mak- 

ing,” delivered before the San Francisco Electrical 
Development League, the reasons for differentiation in 
electric service rates were clearly set forth by W. G. 
Vincent, Jr., valuation engineer for the Pacific Gas & 
Electric Cempany. The manner in which Mr. Vincent 
presented the case is illustrative of what may be done 
by the central station in placing this matter properly 
before the public. 

The speaker first undertook to answer the often- 
asked question why kilowatt-hours cannot be sold like 
merchandise or potatoes—that is, at the same price to 
all, regardless of time, place or quantity of use. “One 
kilowatt-hour has no more resemblance to another in 
the service rendered, value or cost than the potato re- 
sembles the alligator pear, although both may have the 
same food value,” he said. 


COMPARATIVE COSTS OF SUPPLYING FACTORY AND COMMUNITY 


Factory Town Total 


(onsumers | 10,000 10,001 
Demand, kw 4,000 4,000 . 
Investment $2,100,000 
Sa es per kilowatt-hour per day 96,000 18,000 114,000 
Sa es per kilowatt-hour per year 35,040,000 6,570,000 41,610,000 
Fixed charges, 12 per cent $252,000 
Operating expenses $480,000 
Total costs $732,000 
Kilowatt-hours generated 38,500,000 9,636,000 48,130,000 
Average revenue required per kilowatt- 
hour, cents PE i 
Fixed charges 
12 per cent on plant $00,000 $60,000 $120,000 
12 per cent on local 6,000 126,000 132,000 
Potal $66,000 $186,000 $252,000 
(operating expenses 
Exclusive of plant $2,000 $78,000 $80,000 
Plant, exclusive of fuel 20,000 20,000 40,000 
Fuel 288,000 72,000 260,000 
Total $310,000 $170,000 $480,000 
Total costs $376,000 $356,000 
Average cost per kilowatt-hour, cents 1.08 5.36 1.75 


To illustrate his point that an electric company can- 
not base its charges for service upon an even system 
such as that employed by the merchant, Mr. Vincent 
produced a chart upon which was shown an electric 
power house from which lines radiated east and west. 
One line, running eastward, connected with a factory 
which consumed a supply of 4,000 kw. of electric energy, 
day and night; another line of equal length in a west- 
erly direction ran to a town where a supply, also of 
4,000 kw., was distributed among the inhabitants. The 
cost of the electric power plant was given at $1,000,000 
and the cost of the two lines therefrom at $50,000 
apiece, but it was shown that while the cost of distribu- 
tion to the factory began and ended with the fifty- 
thousand-dollar line the cost of distribution to the city 
took in an electric substation, valued, say, at $100,000, 
and a network of distributing lines to the various resi- 
dences, offices, stores and buildings in the town which 
represented a cash investment on the part of the elec- 
tric company of about $900,000. It could be seen clearly 
from this diagram upon what theory the electric com- 
pany is compelled to make its charges for electric serv- 
ice; in other words, that the small consumer demanding 
service at the peak-load time and whose consumption of 
that service is not upon any regular or steady-flow 
basis must, in all fairness, pay for that service. 
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To supplement this chart Mr. Vincent showed the ac- 
companying table representing the various elements 
that go into the rate-making schedule. This table 
shows in one column the conditions affecting the one 
consumer to the eastward of the power plant, namely, 
the factory; in the other, the ten thousand consumers 
in the town among whom a supply of energy equal to 
that supplied the factory is distributed. It was shown 
by this table that while the average cost to the company 
per kilowatt-hour supplied to consumers from this 
power plant was 1.75 cents, yet the average cost of 
supplying the town was no less than 5.36 cents as 
against 1.08 cents per kilowatt-hour supplied the fac- 
tory. It was also pointed out that the cost of supply- 
ing the smaller lighting consumers of the town was 
really much in excess of the average of 3.36 cents per 
kilowatt-hour, while the cost of supplying the larger 
power consumers would be less than the average. 


Benefits of New England 
Interconnection 


ENTRAL-STATION service is attaining wider 

fields of usefulness than ever before owing to the 
spread of interconnection, declared L. L. Elden, elec- 
trical superintendent of the Boston Edison company, 
before a recent meeting of the company section of the 
National Electric Light Association. Since the middle 
of 1918 a great deal of study has been given to this 
matter in eastern Massachusetts. 

Within the last year an important connection has 
nearly been completed between the Boston Edison sys- 
tem and the lines of the New England Power Company 
by which 15,000 kw. can be transmitted, with a mini- 
mum yearly guarantee of 35,000,000 kw.-hr. For several 
months a connection has been in successful operation 
between the Boston system and the plants of the Revere, 
Malden and Salem companies, and during a recent period 
of equipment trouble at the Salem tidewater station the 
Boston company supplied additional energy to the com- 
munities involved. Another very important intercon- 
nection is now under way between Boston and the 
Quincy-Weymouth district. It is estimated that these 
three interconnections will increase the gross output of 
the Boston Edison company by about 20 per cent and 
enable a larger amount of “wholesale” power service to 
be rendered over areas hitherto supplied by relatively 
small stations. 

This tendency toward the supply of energy over inter- 
connected lines on a wholesale basis to distributing com- 
panies or centers has brought about a growing interest 
in various kinds of power service. For many years, 
Mr. Elden pointed out, a 2 per cent plus or minus regu- 
lation has been required in high-quality lighting service 
at Boston. A variation of 3 per cent above or below 
normal does not produce so great a candle-power varia- 
tion with the tungsten lamp as did the old 2 per cent 
variation with the carbon incandescent. For the past 
vear, therefore, on the Boston system, a regulation of 
4 per cent has been regarded as satisfactory, and if 
closer regulation is wanted, the customer is required 
to install the necessary equipment on or near his prem- 
ises. Five “unregulated” substations have been placed 
in service on the Edison system and have given exceilent 
results in the last two or three years, and it is planned 
to install at least five more substations of this char- 
acter in 1920. 








Motors, Generators and Transformers 

Starting Conditions of Synchronous Machines.— 
ALFRED HAY and F. N. MOWDAWALLA.—The conclusions 
reached in this paper may be thus summarized: (1) 
During the initial stages of the starting period the field 
should be kept open. If the induced voltage exceeds the 
limit of safety, a field break-up switch should be pro- 
vided. Closing the field circuit not only largely 
increases the current during the initial stages of the 
starting period but may entirely prevent the machine 
from running up to synchronous speed. This is due to 
the single-magnetic-axis effect of the field winding. (2) 
If the field is kept closed and the machine only reaches 
a speed in the neighborhood of half-synchronism, there 
is no tendency to lock into exact half-synchronism. (3) 
There is a distinct advantage in short-circuiting the 
field after it has reached a value not differing greatly 
from synchronism. This will facilitate the final locking 
into synchronism.—Journal A. I]. E. E., January, 1920. 

The Technical Story of the Synchronous Converter.— 
B. G. LAMME.—The various steps in the development are 
described, covering many of the earlier troubles and 
methods tried for overcoming them. The early evidences 
of hunting which eventually led up to the use of copper 
dampers, emf. regulation, 60-cycle converters with their 
ups and downs and final success, the three-wire con- 
verter, the inverted converter, the application of com- 
mutating poles, the coming to the synchronous booster 
and the split-pole types of converters—all are discussed 
in this article, along with little incidents connected with 
the engineering and commercial side of the growth.— 
Journal A. I. E. E., January, 1920. 


Lamps and Lighting 

Diffused Reflection and Transmission of Light.—A. P. 
TROTTER.—It is shown how specular reflection can be 
separated from diffused reflection by drawing an inter- 
nal calculating circle instead of the circumscribing cir- 
cle of Bouger and Blondel, and how when rectangular 
co-ordinates are used instead of polar ones diffused 
reflection is represented by a curve in some cases closely 
representing the probability curve or curve of fre- 
quencies, and it is suggested that there is a rational con- 
nection with the statistical function.—London IIluminat- 
ing Engineer, September, 1919. : 

Series System of Street-Lighting Distribution.—W. P. 
HURLEY.—-The writer claims that lamps designed for 
series operation are very simple and more efficient than 
are the multiple type. The maintenance of constant 
power at the lamp terminals where lamps are thinly 
scattered over a wide area is much easier with a series 
system of distribution than with any other. The burn- 
ing of all street lamps in the city for certain specified 
hours makes it desirable to turn the whole circuit on 
and off from a certain point, so that such a system, 
whether series or multiple, cannot be used to distribute 
power for other purposes. The two essential pieces of 
apparatus required for a series system are the constant- 
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current transformer and the film cut-out socket. Both 
are very simple and reliable even with unskilled oper- 
ators.—Journal A. I. E. E., January, 1920. 


Single Light Compared with Cluster Units for Street 
Lighting.—S. L. E. ROSE and H. E. BUTLER.—The article 
deals with two types of ornamental incandescent street- 
lighting units, the five-light cluster unit of ball globes 
and the modern single-light unit. The author considers 
the cluster unit inefficient and gives his reasons to show 
why it is inferior to the single-light unit—General Elec- 
tric Review, December, 1919. 


Generators, Transmission and Distribution 


Dielectric Power Loss and Ionization Voltage in 
Underground Cables—F. M. FARMER.—The power loss 
in the dielectric should be as low as feasible because it 
permits a higher rating. The change of the dielectric loss 
with temperature should be a minimum in order that 
the critical temperature where the thermal conditions 
become unstable may be as high as possible. The ioni- 
zation voltage marks the limit of the voltage at which 
a cable can be operated without raising any question of 
risk. How much higher a cable can be operated is yet 
to be determined, but it is desirable to know where the 
beginning of the danger region is, particularly when the 
information can be obtained from the tests for dielectric 
loss with little additional effort. The rating of a cable 
both as to current and voltage is undoubtedly affected 
to a very considerable extent by the thoroughness of the 
treating process. Gas and moisture left in the insula- 
tion cause an unnecessary loss which reduces the cur- 
rent-carrying capacity while gas lowers the maximum 
safe operating voltage—Paper presented at the Conven- 
tion of the Association of Edison Illuminating Com- 
panies, Sept. 15, 1919. 


A Swiss Interconnecting High-Tension Bus.—Plans 
are under way to interconnect all more important power 
plants in Switzerland by means of a 150-kv. aluminum 
line across the entire country. A society with a capital 
of 3,000,000 francs has been formed to prepare for the 
realization of these plans, and the erection of part of 
the projected line was started early in 1919.—Ele/-tro- 
technische Zeitschrift, Sept. 18, 1919. 


High-Voltage Power-Transmission Problems.—W. W. 
LEWIS.—The voltages which have come into use for 
power transmission within the past few years have pre- 
sented many problems not encountered in dealing with 
more moderate potentials. Electrostatic capacitance is 
a factor which cannot be neglected in calculating the 
characteristics of long high-voltage lines, and while in 
general the charging current is beneficial to the opera- 
tion of a fully loaded line, its presence may demand 
serious consideration on a lightly loaded circuit. For 
the calculation of any lines which have so far been built, 
one or two terms of the convergent series formulas 
developed by Dr. Steinmetz are sufficiently accurate, but 
it is possible that voltages and lengths of line may soon 
be reached where it will be necessary to employ the 
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rigid hyperbolic formulas: The author discusses some 
of the phenomena encountered with high-veltage trans- 
missions, the practical aspects thereof and the theoreti- 
‘al considerations involved. He gives a table showing 
the principal power systems operating at about 70,000 
volts, of which there are eighty. Fifty of these systems 
employ a voltage of 100,000 or more.—General Electric 
Review, November, 1919. 

Improvement of Power Factor in Electric Supply Sys- 
tems.—In this article are considered the ill effects of 
low power factor and methods of correcting it.—London 
Engineer, Nov. 14, 1919. 

The Water-Power Resources of India.—A preliminary 
report of the study of the water-power sites in India 
which have heretofore been neglected. It is said that 
the water power amounts in the aggregate to more than 
50,000,000 hp., much of which is capable of immediate 
economic development.—London Engineering, Oct. 31, 
1919. 

Line 
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Construction in New Zealand.—This bulletin 

the new regulations issued for the control 
of conditions under which electric lines are to be erected 
in the Dominion of New Zealand.—Public Works De- 
partment, Wellington, New Zealand, Sept. 25, 1919. 


Features of Design in Large Hydraulic Turbines.—F. 
H. RoGers.—The author states that the problem of pro- 
ducing highly efficient hydro-electric generating units 
devolves equally upon the hydraulic and the electrical 
engineer. The ever-increasing demands for power re- 
quire more and more efficient use of potential water 
power. In view of the tendency toward units of larger 
size, a gain of even a small percentage in over-all effi- 
ciency becomes of importance. The author analyzes 
problems encountered in designing wheels of high effi- 
ciency for both high-head and low-head applications. 
The relative importance of losses occurring in penstock, 
runner and draft tube at various heads and specific 
speeds is discussed in detail, and attention is called to 
conditions under which certain of these losses become 
sufficiently important to warrant considerable effort to 
minimize them.—General Electric Review, November, 
1919. 

Traction 

Railway Electrification in Switzerland.—K. Sacus.— 
This article gives a résumé of the development up to 
date of electric traction in Switzerland and discusses at 
some length the various systems and types of locomo- 
tives employed. -—— Elektrotechnik und Maschinenbau, 
June 8 and 15, 1919. 

Electric Traction in Italy —L. VON VEREBELY.—A 
descriptive article dealing in great detail with the pres- 
ent status of electrification of heavy traction in Italy. 
The paper offers a great number of photographs of dif- 
ferent types of locomotives employed and contains an 
unusual number of numerical data relating to rolling 
material and plant.—Elektrotechnik und Maschinenbau, 
May 18 and 25 and June 1, 1919. 

A 3,000-Volt Direct-Current Passenger Locomotive.— 
W. D. BEARCE.—It is said that the original electric loco- 
motives of the Chicago, Milwaukee & St. Paul Railway 
were of the geared type and differed for freight and 
passenger service only in the gear ratio. The advan- 


tages of the gearless type of construction, however, for 
passenger service has been demonstrated by the geari!ess 
locomotives of the New York Central Railway, and a 
similar tvpe has been developed for the C., M. & St. P. 
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These locomotives are now being placed in operation 
and will eventually replace the geared type of passenger 
locomotive, which will be assigned to freight service 
with a change of gear ratio. The mechanical and elec- 
trical features of these new locomotives are described 
in this article—General Electric Review, Decem- 
ber, 1919. 

The Future of Electric Traction —ROGER T. SMITH.— 
The writer states that practically all of the electrified 
railways in England are of the surburban type. Some 
particulars are given for the London and South-West- 
ern electrified suburban system. The length of route 
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UPPER CURVE SHOWS TRAFFIC AFTER ELECTRIFICATION 


electrified is 49 miles and the length of single track is 
152 miles. The seven months’ operation in 1919 shows 
that with electrified operation the traffic not only 
was restored but was rapidly increased after electrifi- 
cation.—London Electrician, Nov. 21, 1919. 


Installations, Systems and Appliances 

Automatic Push-Button Elevators.—H. L. KEITH.— 
In this article is described the electrical system by 
which elevators are operated without the use of an 
attendant. The system is applicable to hospitals, clubs 
and apartments where the traffic is not heavy.—Electric 
Journal, December 1919. 

Recent Development in Oil Circuit Breakers.—J. W. 
Upp.—The writer states that the more recent advances 
in oil-circuit-breaker developments have been along 
the following general lines: (1) Standard-unit method 
of construction; (2) increase in interrupting capacities; 
(3) inereased safety, easy inspection and adjustment 
and quick replacement. In breakers that are made in 
large quantities the standard-unit types are always 
cheaper than other breakers of equal quality made for 
similar service, and the time to manufacture and deliver 
are lessened considerably. In the case of circuit break- 
ers which have to interrupt circuits carrying very large 
amounts of power, the quantity of gas generated and 
the danger of the arc stabilizing are so great that it 
becomes desirable to use some limiting means to reduce 
the gas volume, the arc spread and the accompanying 
gas explosive pressures. This is accomplished by the 
use of a strong metal vessel attached to the lower end 
of the insulating bushing. By means of these chambers 
the time required to rupture the are resulting from a 
given load and load condition is greatly reduced. More- 
over, the volume of gas generated within the oil tank 
is reduced and this gas is directed downward into the 
oil and cooled, which reduces its volume and also makes 
impossible its igniting any explosive charge of gas 
which may be above the oil level in the tank.—General 
Electric Review, November, 1919. 

Electric Mine Hoists —HACAULT.—In continuing the 
discussion of electric hoisting machinery the author 
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gives a thorough analysis of the Ward-Leonard system 
ot speed control. Features of the system are great 
_ range in speed, possibility of regenerative braking and 
high economy of speed variation. By compounding the 
excitation machine for the generator the speed may be 
made almost completely independent of the load, so that 

definite velocity corresponds to each position of the 
control lever. Such compounding may be obtained by 
means of a Brown-Boveri regulator, controlling the cur- 
rent in an auxiliary field winding on the exciter, as 
shown in the figure. The regulator is actuated by a 
turning magnet (6), whose field winding is connected 
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COMPOUNDING THE GENERATOR IN MINE HOIST SYSTEMS 
across the resistance (5) in the circuit between gene- 
rator (2) and hoist motor (1). Speed diagrams indi- 
cate that considerable time saving may result from the 
use of automatic braking equipment, controlled from a 
depth indicator. Usually the direct-current generator 
is directly coupled to an induction motor, and to avoid 
sudden load peaks in the three-phase supply system 
during acceleration, it is provided with a heavy flywheel 
(figner system). The most economical load-equalizing 
system, however, is to put the direct-current generator 
on the same shaft as the turbo-alternator which supplies 
the mine with power. By employing a sensitive gover- 
nor for the turbine the speed variations may easily be 
kept below 1 per cent, and very high economy is con- 
tzined, since the energy storage takes place in the steam 
boilers themselves.—Revue Générale d’Electricité, Nov. 
1, 1919 


Units, Measurements and Instruments 


Standardization of Electrical Indicating Instruments. 

G. Y. ALLEN.—The writer describes the standardiza- 
tion of indicating instruments for radio service which 
was brought about by the urgent demands of the great 
war. He states that the benefit derived by the combat- 
ant governments during the war should now be equally 
shared by the manufacturer and user if the program 
then formulated shall be faithfully carried out in future 
developments.—Electric Journal, Nov. 1, 1919. 

Meter Work of a Municipal Electricity Supply System. 

-W. UW. BAYNES.—In part I of this paper the writer 
points out the importance of accurate meter work and 
gives a description of the laboratory equipment for test- 
Routine methods of handling the whole meter 


ing. 
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department work are outlined. In the second part are 
considered the various types of watt-hour meters and 
the advantages and disadvantages of each are set down. 
The necessary tests for determining the performance of 
these meters are enumerated, and the accuracy of these 
various methods is discussed.—Transactions of South 
African Institute of Electrical Engineers, September 
and October, 1919. 


Telegraphy, Telephony and Signals 

Austrian Portable Sets for Wireless Telegraphy.— 
EUGEN NESPER.—The article describes a number of war- 
type radio-telegraphic sets of Austrian manufacture. 
In one small trench station a 1.5-hp. gasoline motor, 
belt-connected to an alternating-current machine, sup- 
plies the energy for a quenched-spark transmitter. The 
alternator is provided with a commutator for charging 
a small storage battery, supplying direct current for 
vacuum-tubes, but in an emergency the machine may be 
run as a converter from the battery. A naval spark sta- 
tion of 400 km. (250 miles) radius is illustrated, where 
direct receiving on a crystal detector is employed on a 
continuous range of 150 m. to 6,000 m. wave length. 
Even in airplane stations the spark transmitter was 
used, but vacuum tubes were emploved as detectors and 
for audio amplification.—Elektrotechnik und Maschinen- 
bau, April 6 and 13, 1919. 

Variation in Direction of Propagation of Long Elec- 
tromagnetic Waves.—A. Hoyt TAYLOR.—A method of 
compensating the minimum and increasing the accuracy 
of direction-finding settings has been worked out for 
long waves. It has been shown that deviations of the 
order of 90 deg. may occur in the line of propagation of 
the resultant wave front in the case of very long con- 
tinuous waves. The value of long continuous waves for 
direction-finder work is, in view of these results, very 
doubtful. It is said that the results do not cast doubt 
upon the accuracy of direction-finder observations car- 
ried out on short-wave-spark stations. It must be con- 
cluded, however, that it would be very dangerous to use 
leng continuous waves for direction-finder work at sea 
until it has been definitely proved that these variations 
do not occur when transmission is not partly or wholly 
over land.—Scientific Paper No. 358, U. S. Bureau of 
Standards, Nov. 29, 1919. 


Miscellaneous 


German and English Policy in Regard to Publie Utili- 
ties.—G. SIEGEL.—Recent bills passed in Germany 
empower the government to take over any electric gene- 
rating station of more than 5,000 kw. and any trans- 
mission lines of more than 50,000 volts at first cost 
minus depreciation. These and other bills relating to 
government contro! in Germany are criticised by the 
author, who concludes that the corresponding English 
legislation is greatly superior.—Elektrotechnik Zeit- 
schrift, Sept. 18, 1919. 

Review of Electrical Engineering in Great Britain — 
This is a review of the electrical accomplishments in 
Great Britain during the year 1919. It covers progress 
in the national supply scheme, railway electrification, 
utilization of water power, industrial application and 
progress in automatic telephones and in wireless.— 
London Times Engineering Supplement, January, 1920. 

Some Sidelights on Construction Work.—N. L. REA— 
The author considers a number of specific problems in 
the transportation and erection of electrical machinery. 
—General Electric Review, November, 1919. 











RANSPORTATION in the 
Eastern States is still far 
from normal in respect both 
to interstate freight traffic and local 
trucking. There have been some 
shipments through, of course, but 
deliveries from jobbers’ premises 
have been very much curtailed. Job- 
bers are able, however, to supply 
virtually enough material to satis- 
fy the lower demand which is still 
prevailing. 


WIRE shipments are lengthening 
to forty-five and sixty days, and the 
bookings to date this year are five 
and one-half times those of the same 
period of 1919. Tape is getting 
more difficult to supply, and manu- 
facturers are asking jobbers to an- 
ticipate further along their require- 
ments of friction tape. 


THERE is no relief in the situa- 
tion on pipe, boxes, flexible armored 
conductor and porcelains, but some 
good deliveries of loom have been 
reported. Schedule material is be- 
ing received in a little bigger volume. 
Single-phase motors are short all 
over, and some sizes of weatherproof 
wire, Nos. 6, 8 and 10, are rather 
commonly scarce. In the South 10- 
amp. meters and small transformers 
are low in stock. General Electric 
distribution transformers are about 
10 per cent higher, fir crossarms are 
up 12 per cent, Simplex irons have 
advanced 50 cents and Simplex heat- 
ing pads $1.50. Boston jobbers have 
doubled list prices on_ sockets, 
switches and plates. 


THE Canadian Laco-Philips Com- 
pany, Ltd., has taken out a license 
under the Canadian General Elec- 
tric Company, Ltd., to manufacture 
lamps for distribution in Canada, 
and in the States the Mazda lamp 
companies have withdrawn the rider 
specifying six turnovers a year, thus 
bringing the lamp agents back to 
their previous status. 


SHIPMENTS from New England 
jobbing houses to the trade are just 
beginning to “thaw out.” Local ex- 
press and parcel-post service held 
the center of the stage for nearly a 
fortnight. Incoming freight is still 
badly delayed. 


NEW ENGLAND electrical utilities 
are breathing more easily as the 
flow of coal into the Northeast in- 
creases, and it is believed that the 
crisis that threatened suspension of 
service during the present winter is 
past. Industrial consumers are wor- 
ried over the outlook for coal diver- 
sion to foreign buyers, and unless 
domestic needs are first met much 
distress will be experienced. 

THE Springfield (Mass.) central- 
station company plans to increase its 
capital by $800,000 to meet the cost 


| ——$——————— 


ELECTRICAL WORLD 


of vitally necessary extensions of 
plant. 


THE Central Maine Power Com- 
pany is about to purchase the An- 
droscoggin Electric Company of 
Lewiston and two smaller properties. 


News 
in Brief 


SUM MARY 


of Important Happenings 
in the Industry 
During the 
Week 





A RECORD gathering of Montreal 
electrical manufacturers, jobbers and 
contractor-dealers as well as elec- 
tric light men was held in that city 
on Feb. 18 and 19 and a movement 
for co-operative organization was 
launched enthusiastically. 


A BIG fuel saving as an outcome of 
co-operation between the results de- 
partment and the operating men was 
claimed by T. J. Nolan, Toledo Rail- 
ways & Light Company, at a meet- 
ing of the station-operating com- 
mittee of the Ohio Electric Light 
Association. 


THE Washington award of the 
Western Society of Engineers will 
be presented to Herbert C. Hoover 
at Chicago tonight. . 


AN OVER-ALL efficiency of 80.67 
per cent from the use of pulverized 
coal under central-station boilers 
was set forth in a paper read at 
Milwaukee by John Anderson, chief 
engineer of the Milwaukee Electric 
Railway & Light Company. 


NEw securities of public utility 
companies to the amount of $2,734,- 
400 have been authorized by the Wis- 
consin Railroad Commission in the 
last two months, and applications 
for $5,035,950 more are pending. 


THE United States Senate has 
ratified the trademark convention 
with the South American republics 
as embodied in the Nolan bill. 


AT THE A. I. E. E. midwinter 
convention W. S. Murray summar- 
ized the plan for a super-power zone 
on the Northeast Atlantic seaboard 
which is attracting the attention of 
electrical engineers everywhere. 


Mvucu interest in printing teleg- 
raphy was shown at the A. I. E. E. 
convention in New York. 
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WHITE SULPHUR SPRINGS has been 
chosen for the annual convention of 
the A. I. E. E. about the end of June. 


TRANSPORTATION arrangements for 
the N. E. L. A. convention at Pasa- 
dena in May are reported as well 
under way. 


THE cut made by the House com- 
mittee in the estimates for promot- 
ing foreign trade is severly criticised 
by the Secretary of Commerce. 


STANDARD graphic symbols, im- 
proved statistics for steam power 
plants, daylight saving and synchro- 
nous commutators were among the 
topics discussed at the Institute’s 
midwinter convention. 


SEVERAL papers falling under the 
general classification of ‘Meters and 
Measurements” were presented at 
the A. I. E. E. meeting in New York. 
Car] J. Fechheimer, A. L. Ellis and 
B. W. St. Clair, Dr. A. E. Kennelly, 
R. V. Hunter and A. A. Prior, H. 
B. Brooks, and Dr. P. G. Agnew 
were the contributors of the papers. 


AT THE joint meeting of the Pitts- 
burgh sections of the A. I. E. E. 
and the A. I. and S. E. E. the in- 
dustrial value of graphic instru- 
ments was dwelt upon by J. W. 
Esterline and discussed by many 
members. 


RAIN in California, while not 
heavy, did much to lessen demand 
for power for irrigation. 


PRESIDENT BALLARD of the N. E. 
L. A. has arrived in California after 
a successful trip in Eastern and 
Southern States. 


FLoops on Salt River and Tonto 
Creek in Arizona caused much dam- 
age to engineering works below the 
Roosevelt Dam, menacing the power 
house at the dam. 


THE Secretary of War has signed 
the governmental permit for the 
electrification of the Illinois Centra! 
Railroad within Chicago, and the 
companies have posted a two-million- 
dollar bond to guarantee completion 
of the work on schedule. 


THE industrial and domestic 
power committee of the A. I. E. E. 
has formed a sub-committee to in- 
vestigate and publish data on do- 
mestic power applications. 


AT AN executive meeting of the 
Arizona Gas, Electric Light and 
Power Association the power short- 
age in the state was considered, 
and an appeal to the Public Service 
Commission for relief will be made. 


WILLIAM L. GOODWIN and Samuei 
A. Chase are to address a series of 
meetings of electrical interest in 
Southern cities. 
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Sulphur Springs Selected for A. I. Ey &. 
Convention at End of June 


HITE SULPHUR SPRINGS, Va., was chosen by 

the directors of the American Institute of Elec- 
trical Engineers at their meeting last week in New York 
as the place for the annual convention in June. With 
that end in view negotiations are now being conducted 
with the hotel people and will, it is expected, probably 
be concluded by the beginning of the week. It has 
been necessary to hold the convention a week later than 
originally planned. Should negotiations be satisfac- 
torily concluded the convention will be held at the 
Green Briar Hotel June 29 to July 2. 

The Institute has had considerable difficulty in mak- 
ing arrangements for the annual convention this year 
because those places most suitable for conventions 
could not furnish accommodations so late in June. The 
demand this year by regular patrons has been unusually 
heavy and is for much earlier accommodations than 
has been customary. 

Incidentally the Institute board was of the opinion 
that a place nearer the Western membership than New 
York or New England or nearby points was advisable. 
The hotel accommodations, its accessibility, its golf 
course and the fact that plenty of room was available 
for meetings, in addition to the circumstances men- 
tioned above, were largely the reasons for choosing 
White Sulphur Springs. 


Thirty-Day Trip Planned for N. E. L. A. 
Red Special 


-HXRANSPORTATION arrangements for the Pasa- 
dena convention of the N. E. L. A. in May are well 
under way, and according to the first announcement 
made this week, George W. Elliott, master of transpor- 
tation, is providing accommodation to suit those desiring 
side trips as well as those wishing to make the trip 
quickly. 
The Red special from New York will be a thirty-day 
trip, taking the Southern route out. After ailowing 
sufficient time for and side trips, the 
special will proceed to San Francisco and then to Port- 
land and Seattle and back over the Canadian Pacific. 
The Northwest Electrie Light Association will have 
charge of the entertainment in Portland and Seattle 
nd nas arranged among other things for a trip over 
the famous Columbia River drive. 
ready being received for this trip from manufacturers 


the convention 


Reservations are al- 


id others as well as electric light company representa- 

Yes. 

Other special trains will run direct to the convention 
and arrangements are being made for transportation at 
<pecial rates. 

Mr. Elliott, who will be aided by assistant masters 
of transportation in various parts of the country, re- 


ris that Kansas, Colorado and Nebraska have already 











signified their intention of having special cars and other 
states have made inquiries in that direction. 

Answers to the questionnaires which were sent out 
calling for indications of representation at the conven- 
tion from the member companies, M. H. Aylesworth, 
executive manager of the association, stated to a rep- 
resentative of the ELECTRICAL WORLD. are highly encour- 
aging, and a very large attendance is anticipated. 

Even at this early date reservations are being re- 
cetved for rooms. The Hotel Huntington will be taken 
over entirely by those coming from the East, while the 
West coast attendance will be housed in adjacent hotels. 


Cut in Foreign Trade Promotion 
Estimates Serious 


HE cutting of the estimates for promoting foreign 

trade from $1,658,000 to $490,000 in the legislative, 
judicial and executive bill, as reported by the appro- 
priations committee of the House a week ago, is charac- 
terized by Secretary of Commerce Alexander as the 
most serious blow ever aimed from within at the foreign 
trade of the United States. 

The bill aims, the secretary states, to abolish the 
commercial attachés entirely, which service as now con- 
ducted costs $165,000. At least fifteen trade commis- 
sioners who are reporting on rapidly changing condi- 
tions abroad, he points out, must be recalled by May 1. 

If this bill is passed as it stands, the secretary states 
that he will have to close up almost all of the district 
and co-operative offices of the Bureau of Foreign and 
Domestic Commerce in this country. There are now dis- 
trict offices in New York, Boston, Chicago, St. Louis, 
New Orleans, San Francisco and Seattle. In conjune- 
tion with the local chambers of commerce there are co- 
operative offices in Baltimore, Philadelphia, Pittsburgh, 
Cincinnati, Dayton, Los Angeles, and Portland, Ore. 

Finally, he states, the means smaller 
“Commerce Reports,” which are issued daily, and de- 
laved trade figures. 

At the present time the ELECTRICAL WORLD is able to 
report monthly figures on electrical exports as compiled 
by the Bureau of Foreign and Domestic Commerce in 
not less than five weeks after the close of any month. 


reduction 





Medal Awarded to Hoover by Western 
Engineers 


N SATURDAY evenine of this week Herbert C. 

Hoover is scheduled to acdress the Western Society 
of Engineers, the American Society of Civil Engineers, 
the American Society of Mechanical Engineers, the 
American Institute of Electrical Engineers and th 
American Institute of Mining and Metallurgical Engi- 
neers ut the Hotel Sherman, Chicago. At this meet- 
ing the Washington award of the Western Society of 
Engineers, which was founded by John W. Alvord, is te 


be presented to Mr. Hoover. 507 
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A. I. E. E. Collecting Data on Electrical 
Household Appliances 


HE industrial and domestic power committee of 

the American Institute of Electrical Engineers 
has formed a sub-committee to investigate domestic 
power applications. This sub-committee proposes to 
collect data on all kinds of electrically operated 
household appliances, including those that are motor- 
driven and electrically heated. The program of the 
domestic power application committee includes the 
publishing of monographs in which different house- 
hold appliances will be discussed in detail, informa- 
tion being compiled on such points as the design and 
type of motor used, operating cost, saving obtained 
over other methods, and other useful information to 
engineers, architects and housewives. Many photo- 
graphs will also be included of actual household 
appliances that can be obtained. This new departure 
on the part of the American Institute of Electrical 
Engineers will aid in acquainting the public with the 
practical features and usefulness of electrical appli- 
ances. Hans Weichsel, chief designer of the Wagner 
Electric Manufacturing Company, St. Louis, Mo., is 
chairman of the domestic power application committee. 





Coal Operators’ Policies Differ in Assess- 
ing Increase to Utilities 


N PASSING on to public utilities the 14 per cent 

increase in miners’ wages where contracts existed 
on Oct. 30, 1919, the coal operators of different sec- 
tions seem to be following different policies in apply- 
ing the increase. At the hearing of the United States 
Bituminous Coal Commission held in Washington, D. C., 
on Feb. 17, it was brought out that the coal operators 
in Indiana have assessed to the public utilities the 14 
per cent increase in miners’ wages but not to an amount 
exceeding the price fixed by the government. Coal 
operators in other states, however, have applied the 
increase regardless of the government price. On the 
legal phases of the question there seem to be differ- 
ences of opinion. H. B. Spencer, purchasing agent 
for the United States Railroad Administration and 
chairman of the central coal committee, has held that 
the 14 per cent increase in miners’ wages cannot be 
applied in contracts between the railroad and coal oper- 
ators, while special counsel for the Fuel Administration 
maintains that it can be so applied. 

Other features of the hearing before the commis- 
sion, Including the testimony of public utility rep- 
resentatives, were given in last week’s issue, page 
453. 





Problems of Radio Legislation to 
Be Outlined 


John V. L. Hogan, recently elected president of the 
Institute of Radio Engineers, at its meeting to be held 
on Wednesday at the Engineering Societies Building, 
New York, will discuss in his presidential address the 
gains to be secured from proper supervision of radio 
communication, the undesirability of several proposed 
measures, and the technical aspects of radio communi- 
cation which have a direct bearing upon governmental 
regulation. 
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Mr. Hogan, who is manager of the International 
Radio Telegraph Company, has based his paper upon 
a questionnaire on radio regulation submitted to the 
entire membership of the Institute, which embraces 
not only the radio profession in the United States, but 


includes as well leading radio engineers in foreign 
countries. 





Arizona Association Seeks Relief in 
Power Shortage 


*TAHE Arizona Gas, Electric Light and Power Asso- 

ciation met in executive session at Phoenix on 
Thursday and Friday of last week in order to discuss 
the general power situation in the state and to prepare 
an appeal to the Public Service Commission for relief. 
Advantage was also taken of the presence of R. H. 
Ballard, president of the National Electric Light Asso- 
ciation, and the first session, on Feb. 19, was given 
over to a discussion of association affairs. Mr. Ballard 
reviewed briefly the changes in personnel at head- 
quarters, the determination of those in charge to give 
service to all member companies, the decentralization 
of association work through geographical sections and 
the plans and program of the Pasedena convention next 
May. 

W. H. Onken, Jr., editor of the ELECTRICAL WORLD, 
spoke of the bright future which the electrical industry 
faces and the obligations which rested on the electric 
lighting companies to expand and develop so that there 
should be no shortage of power. .K. E. VanKuren, chair- 
man of the Commercial Section of the Pacific Coast 
Section of the National Electric Light Association, out- 
lined the features of the California electrical co-opera- 
tive campaign and its many advantages to all branches 
of the electrical industry. 

As a result of the deliberations of the managers of 
Arizona public utilities, it was very apparent that the 
electric light and gas properties of the state will be 
seriously crippled and handicapped in rendering service 
unless they are allowed an increase in depreciation re- 
serve to provide for replacement of property at higher 
prices. The members of the association appeared later 
before the Public Service Commission, presented their 
case and were assured by the commissioners that such 
relief would be given. 


Power for Electrochemical Purposes 


to Be Discussed at Boston 

JOINT meeting of the A. I. E. E. with the Ameri- 

can Electrochemical Society will be held in Boston 
on April 9. Two topics of especial interest to electrical 
engineers will be discussed as follows: “Electrically 
Produced Alloys” and ‘‘Power for Electrochemical Pur- 
poses.” An excursion to the plant and research labora- 
tories of the General Electric Company at Lynn has 
been arranged and a joint smoker will also be held on 
the evening of April 8. 

The meeting of the A. E. S. opens on April 8 and on 
April 10 there will be a technical session at which 
papers will be read dealing with electric furnace prob- 
lems including their control. 

Ballots have been mailed for the election of officers 
by the A. E. S. indicating that the candidates for the 
presidency of the society are W. S. Landis and Acheson 
Smith. 
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Record Montreal Meeting Voices Need 
for Organization 


URING the two days of Feb. 18 and 19 the elec- 

trical industry of the Province of Quebec met on a 
common ground in numbers never before attained in 
that territory. Manufacturers, jobbers, electric-light 
men and contractor-dealers, some from as far west as 
Vancouver, gathered to hear from William L. Goodwin 
and Samuel A. Chase the ways and means which have 
put the electrical industry of the United States on a 
higher plane in the last few years. 

Considerably more than four hundred sat down at 
the opening luncheon on Wednesday, many of them to 
hear for the first time the story of an industry more 
closely knit together through organization. As a result 
the four branches of the industry, in addition to the 
engineering branch, took steps to create a committee 
to seek out the ways and means of forming what prob- 
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interests in the electrical trade—an important factor in 
Canadian relations. 

On Friday many who had remained over discussed 
at luncheon and dinner the relations between manu- 
facturer and jobber or distributer. 


Edison Pion-<ers to Erect Memorial Arch 
at Menlo Park 


LANS are under way by the Edison Pioneers to 

erect a memorial arch to Thomas A. Edison at Menlo 
Park. The arch will be located on the Lincoln Highway 
at that point. This organization will also erect stone 
pedestals and tablets at Menlo Park to mark the places 
where Edison began his early work along different 
lines of investigation. 

At the annual meeting of the Edison Pioneers, on 
Edison’s birthday at the Orange Laboratories, Feb. 11, 
it was voted to amend the constitution so that associ- 
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ably will be an organization of the industry in the 
Province of Quebec. A smoker on Wednesday evening 
permitted those attending to meet in a very informal 
way and enabled them to discuss among themselves the 
points which had been brought out in the afternoon 
session by Messrs. Goodwin, Chase, Rockafellow, Calder 
and McIntyre. 

Thursday was a day of meetings, with a luncheon 
of manufacturers and jobbers—the branches of the in- 
dustry which have working associations—and an after- 
noon session of the four branches to discuss merchan- 
dising. Thursday evening’s banquet concluded the sched- 
ule and brought together about three hundred men. 
Addresses in both French and English by public men of 
the province touched on the desirability of privately 
owned utilities and encouraged co-operation in the in- 
dustry. A particular feature was the breaking of the 
line of cleavage between the French and the English 


ates of Edison up to the twentieth century can be ad- 
mitted to membership. Heretofore membership has 
been confined to associates up to and including 1885. 

Major W. J. Hammer, president of the Edison Pio- 
neers, estimates that up to the beginning of the twen- 
tieth century 1,000,000 people had been directly con- 
nected with Edison through his different activities. The 
officers of the organization for the coming year are: 
President, William J. Hammer, New York; first vice- 
president, Alfred W. Kiddle, New York; second vice- 
president, Samuel Insull, Chicago; third vice-president, 
Charles L. Edgar, Boston; fourth vice-president, Sidney 
BR. Paine, Boston; historian, W. H. Meadowcroft; 
treasurer, Frederick A. Scheffler, New York; secretary, 
Robert T. Lozier, New York, The executive committee 
appointed by President Hammer includes the following: 
Francis R. Upton, Orange, N. J.; John W. Lieb, New 
York, and Dr. E. G. Acheson, New York. 
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W. L. Goodwin to Address Contractor- 
Dealer Meetings in the South 


SERIES of meetings of electrical {interest in 
FV Southern cities have been scheduled at which 
W. L. Goodwin will be the principal speaker and 
explain the details of the Goodwin plan, its objects, 
and the things which it stands for in the development 
of the electrical business by the central station, the 
iobber, the manufacturer and the contractor-dealer, 
The first meeting of the series will be held at Jackson- 
ville, Fla., on March 15. Other meetings have been 
scheduled as follows: New Orleans, March 17; Bir- 
mingham, Ala., March 18; Memphis, Tenn., March 19; 
Little Rock, Ark., March 20; Nashville, Tenn., March 
22; Knoxville, Tenn., March 23; Chatanooga, Tenn., 
March 24; Atlanta, Ga., March 25 and 26, Columbia, 
S. C., March 27; Charlotte, N. C., March 29. Mr. Good- 
win will be accompanied by Samuel A. Chase, who will 
also address the meetings.at the points named, 





Value of Graphic Instruments Industrially 
Is Emphasized 

HE value of obtaining and analyzing graphic charts 

in central stations and industrial concerns was 
emphasized by J. W. Esterline, president of the Ester- 
line Instrument Company, in a paper presented before a 
joint meeting of the Pittsburgh sections of the American 
Institute of Electrical Engineers and the Association of 
Iron and Steel Electrical Engineers on Feb. 21. Three 
important general uses for graphic instruments were 
cited, namely, (1) to determine central-station charges, 
(2) to ascertain operating characteristics of installed 
machines, and (3) to facilitate proper selection and lay- 
out of equipment. To show how improper operation or 
inefficient labor can be detected Mr. Esterline inter- 
preted several typical curves. The use of graphic instru- 
ments for the latter purpose is very important, said Mr. 
Esterline, because in 275,000 industrial plants of this 
country nearly 17 per cent of the total production 
expense is for wages. 

Going into the detailed uses of graphic charts. he 
pointed out that they can be employed to compare the 
efficiency of individual workmen or entire shifts, to 
study machine power requirements over duty cycles or 
longer periods, to determine productivity of machines 
and workmen, and to ascertain the effects of poor power 
factor. Besides, these charts will enable the detection 
of slowness in starting work, running of idle machines 
during noon hour, improper grouping of machines, and 
incorrect starting of motors. Specific examples of these 
uses were cited. 

In the discussion of the paper by D. M. Petty, Martin 
Dale, L. B. Vanderbilt, M. Sparks, O. Schaumberg, R. F8 
Gale, J. F. Kelly, M. Gadsby, C. L. Taylor and Mr. Ester- 
line it was brought out that there is a need of a graphic 
instrument which will measure and record kva. demand 
and one that will measure and automatically compute 
a charge on the combined reactive kva. and the kw. 
demand. One engineer said an instrument for this pur- 
pose is made in France but that he had been unable to 
locate the manufacturer. 

It was suggested by D. M. Petty that if thirty-five or 
forty graphic instruments were operated by synchro- 
nized clocks a transmission company might be able to 


determine the cause of trouble not otherwise traceable. 
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This synchronization of clocks has been permitted by 
using the Western Union clock mechanism, by the War. 
ren clock and by electromagnetic devices, it was said, but 
so far there has been only a sm.'l demand for suct 
devices. 


ee 


Great Eusimess ot General Electric Com. 
pany Kequires More Capital 


SPECIAL meeting of stockholders of the Genera 

Electric Company has been called for March 16, 
to vote upon a proposition to increase the authorized 
capital stock of the company from $125,000,000 to $175,- 
000,000 Charles A. Coffin, chairman of the board, states 
in a circular to the stockholders. 

‘The proposed increase is to enable the company to 
obtain additional working capital from time to time 
through subscription thereto by the stockholders, to 
provide shares for distribution of the usual semi-an- 
nual stock dividends, and for other corporate purposes. 
The present authorized capital is $125,000,000, of which 
$122,968,400 is now issued and outstanding, leaving in 
the treasury unissued $2,031,600. 

The volume of orders received by the company for 
the past six months, it is stated, has been at an unprece- 
dented rate and far beyond the capacity of the com- 
pany’s existing production facilities. 

A careful survey of the financial and factory re- 
quirements of the company made by its officials as of 
Jan. 31 indicated that there would be needed therefor 
during the next twelve months about $30,000,000, which 
includes provision for the payment of the company’s 
$15,000,000 three-year notes maturing July 1, 1920. 

To apply on these requirements, the company, as 
reported in the ELECTRICAL WORLD for Feb. 14, has sold 
$15,000,000 twenty-year 6 per cent debentures. It is 
the view of the directors that further funds should be 
provided by subscription to increased capital stock to 
be offered later to shareholders and by the sale of 
securities owned by the company. 





Power Shortage on Hydro System 





HYDRO 
Power Shortage 
available to the Commission for supplying the power and 


lighting demands in the Niagara district, has reached its 
limit, which has necessitated the Commisson limiting the 
amounts a! power that can be supplied to the Municipali- 
ties in the Niagara district. 


increased by the overlapping of lighting and power loads, 
hy the extensive ure of electric heaters, and also at times on 
account of the blocking by ice of the water supply to the 
gentrating plants 


| The capacity of the generating plants at Niagara Falls, 


The Commisnon are asking the co-operation of every 
Hydro user, whether domestic or industrial, to assest them 
an conserving power and light in every possible way in 
order that an uninterrunted service may be maintained, 


until a further supply of power ss obtained for this system 


HYDRO-ELECTRIC POWER COMMISSION OF CHTARIO 


The power shortage during the winter months is greatly | 





HIS advertisement was recently published in the 

newspapers of Toronto, and throughout the Prov- 
ince of Ontario where the Hydro-Electric Power Com- 
mission furnishes towns and industries with Niagara 
power. Troubles from ice have affected the normal out- 
put of generating stations, necessitating the switching 
off of feeders for short periods and in some cases the 
unavoidable shutting down of industrial plants. 
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Fuel Main Power Source in East 


Summary of United States Geological Survey Report for 
Four Months Shows Water Power Predominant 
Only in West and Southeast 


HE comparative importance of water and fuel as 
sources of energy in the production of electrical 
power in the United States during the first half of 
1919 is shown by the accompanying diagram. The 
diagram and percentage are derived from figures is- 
sued by the United States Geological Survey covering 
the first half of the year with the exception of May 
and June. 
In the section east of the Rockies the predominance 
of fuel-burning power plants over the hydro-electric 
plants is striking, especially in the Central States. The 


SUMMARY OF CENTRAL-STATION ENERGY PRODUCTION FROM 
FUEL AND WATER POWER FOR FEBRUARY, MARCH, 
APRIL AND JULY, 1919 
Thousands of Kilowatt Consumption of Fuels 
Hours Produced Petroleum Natura 
By Coal, and (ras, 
Water By Short Derivatives, Thousands of 
State Power Fuels Tons Barrels Cu-Ft 
RIADAMS. 6... dee es 126,546 24,132 73,787 32 
ROMO. c 5c eneeks 25,711 74,620 25,151 339,385 
Arkansas......... 308 26,599 42,829 1,842 429,402 
California........ 832,703 222,656 1,096,965 711,266 
Colorado. . 57,361 60,965 149,609 467 
Connecticut 43,674 143,765 251,783 1,148 *44,690 
Delaware 20,215 29,927 17 
Dist. of Columbia. 75,103 85,253 
Florida... 3,289 32,878 15,267 124,369 4,029 
(Georgia 138,801 24,931 54,032 2,793 
BGO: is 5 ce oa 167,571 1,799 440 39 
Illinois pictivg 62,350 784,199 1,308,671 9,242 
Se 13,583 213,293 585,407 1,437 8,054 
Towa areas 193,417 97,134 297,353 2,980 
Kansas wae wired 4,384 123,015 198,063 227,724 316,526 
Kentucky af 16 75,681 154,408 1,403 ‘ac 
Louisiana or 59,106 53,392 119,605 215,773 
Maine ‘. 75,374 459 1,572 31 : 
Marvland 1,342 60,153 98,815 97 5,850 
Massachusetts. ... 97,548 402,897 533,079 76 ; 
Michigan ; 227,139 390,175 497,593 638 
Minnesota.. 131,683 60,236 147,996 3,840 
Mississippi 20,641 62,203 ee ea tuas 
Missouri : 16,872 153,135 340,364 92,990 2% 
Montana... eo 307, 350 3,440 21,477 2,012 3,787 
Nebraska... 4,127 64,512 122,619 2° Peer ere 
Nevada 11,039 1,705 713 WOME a osckexe 
New Hampshire. 20,891 10,135 18,355 46 
New Jersey 697 308,265 459,158 354 
New Mexico.... 337 6,030 16,243 5,403 
New York.. 851,007 1,124,280 1,393,385 2,815 518,626 
North Carolina.. 180,035 28,900 62,409 80 
North Dakota..... 9,264 63,072 2,136 
Ohio... a lraais a 12,928 775,920 1,214,784 3,034 1,420,081 
Oklahoma......... 660 53,6091 42,506 44,397 1,834,289 
Oregon.. 113,367 16,375 1,101 68,263 
Pennsylvania. 228,721 957,518 1,599,488 349 190,815 
Rhode Island 2,570 83,832 95,183 ; 
~outh Carolina. 173,229 15,042 36,476 355 
South Dakota 13,834 10,997 26,689 12,826 
Tennessee 159,177 4,023 99,316 333 
Texas 1,046 181,039 115,180 719,026 648,381 
Utah.. 58,437 157 
Vermont 63,232 1,515 5,109 8 
Virginia 74,969 71,838 119,698 449 
Washington... 304,581 18,290 11,555 76,564 
West Virginia.. 6,012 236,647 286,158 207 704,840 
Wisconsin 170,457 118,310 243,470 2,445 
Wyoming... 737 13,553 50,828 30,380 18,096 
Totals 4,979,265 7,321,904 11,118,119 3,018,527 7,079,586 
Total by water 
power and fuels, 12,301,169 
* Artificial gas 
Central States diagram, however, is slightly mislead- 


ing in that practically all the Northwest Central States 
show a predominance of water-power plants, while other 
isolated Central States, such as Michigan and Alabama, 
indicate the same preponderance. 

The passage by Congress of the water-power bill, 
which now seems assured, is expected ultimately to 
effect considerable changes in the relations shown be- 
tween the two sources of power, but naturally these 
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changes will not be immediate because large water 
powers cannot be developed in much less than two or 
three years. The growth will probably be most notice- 
able in the New England and Atlantic States, where 
markets for power are already fully established. The 
Mountain and Pacific States possess by far the largest 
quantity of potential water power, but the present 
power market in that section is for the most part 
fully supplied. Large 
increases of hydro- 
electric power plants 
there can hardly be 
expected not wit h- 
standing the advan- 
tages offered by the 
proposed water- 
power legislation. 
Some water-power 
development will 
take place, of course, 
to supplant the fuel 
oil now being used. 
A very high pro- 
portion of the Cen- 
tral States’ power 
plants are below 


Hundred Thousands 
roduced 


Section 
of Country 


Atlantic 





2500 k : COMPARISON OF TOTAL ELECTRICAL 
2,500 kw. installed lencérie ovens ‘vanes. 
capacity, and the ab- MARCH, APRIL AND JULY, 1919, 


sence of large poten- 
tial water powers 
except in the north- 
western portion of the section makes greatly increased 
hydro-electric development improbable in this section 
as a whole. While the diagram gives output for only 
February, March, April and July, still the relation 
between the two classes of energy is clearly indicated. 


USING FUEL AND WATER AS MO- 
TIVE POWER 


Campaign Against Theft of Electrical 
Energy in Missouri 


LAW passed by the last Missouri Legislature, more 

stringent than the one formerly in force, has led 
to a renewed campaign in that state against the theft 
of electrical energy. The Union Electric Light & Power 
Company of St. Louis is proceeding actively in this 
matter, and J. M. Scott, president of the Missouri Asso- 
ciation of Public Utilities, has had prepared through 
the Kansas City Electric Light Company suggestions 
for newspaper advertisements to be used by members 
of the association. These advertisements aim both at 
the moral education of the thoughtlessly dishonest and 
at the intimidation of confirmed thieves by dwelling on 
the penalty attached to the misdemeanor and on the 
fact that the presence of “current jumpers” is now 
prima facie evidence of guilt, while under the old law 
it was necessary for the company to prove that the 
offender was knowingly diverting electricity. Theft of 
electrical energy is punishable by maximum penalties 
of $1,000 fine, one year in jail, or both. The offender 
in addition can be made to pay for the energy wrong- 
fully diverted on the basis of an estimated bill. It is 
believed that energetic prosecution will result in a de- 
crease in the number of offenses, which in the past 
have been committed in the well-to-do as well as in the 
poorer quarters of the cities, and that the publicity 
being given the subject will have a further deterrent 
effect. 
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Important Power Merger Planned 
in Maine 

HE Central Maine Power Company is negotiating 

for the purchase of the Androscoggin Electric Com- 
pany of Lewiston, Me., the Oxford Electric Company 
and the Knox County Electric Company. It is hoped to 
consummate the deal within sixty days. As a result of 
this purchase the Central Maine company will supply 
service to twelve additional municipalities—Lewiston, 
Auburn, Mechanic Falls, Norway, Paris, Oxford, Rock- 
land, Thomaston, Rockport, Camden, Warren and Poland 
Springs—and the merger will add ten thousand custom- 
ers to the Central Maine system. The existing steam 
and hydro-electric plants of the companies will be inter- 
connected. A transmission line will be built from the 
Farmingdale station of the Central Maine company 
to the Deer Rips station of the Androscoggin company, 
and another line will connect the Androscoggin and 
Oxford companies. 

The combined generating capacities of the plants 
involved, including the hydro-electric additions now 
under construction or in immediate contemplation, total 
about 32,000 kw. The Portland-Lewiston interurban 
electric railway and the Rockland, Thomaston & Cam- 
den Street Railway are included in the proposed pur- 
chase. The combined companies will within the year 
add over 15,000 kw. of hydro-electric generating capacity 
to their output, or nearly as much as the present com- 
bined peak loads of the systems. 


To Correct South American Trade- 
mark Evil 


Y PASSING the Nolan and Merritt patent bills the 

Senate on Feb. 21 practically assured the final enact- 
ment of these measures, which it is declared will be of 
great value to all manufacturers who sell to the Latin- 
American trade. 

The Nolan bill ratifies the trademark ‘convention 
adopted in Buenos Aires Aug. 20, 1910. The conven- 
tion already has been ratified by the South American 
republics. 

One of the Senate amendments attaches the Merritt 
bill to the Nolan bill. It is understood that the House 
will accept a conference report containing the Merritt 
bill in addition to the measure that passed the lower 
house. This proposed legislation is designed so that 
the manufacturer in the United States may trademark 
the name of his own product if he has used it in foreign 
commerce for two years. 


Financing Presages Big Utility Growth 
in Wisconsin 
ee utilities of Wisconsin are coming into the 
market for large sums of money for developing new 
properties, making improvements and extensions to 
existing plants and funding outstanding floating debts. 
The Railroad Commission has in the past two months 


authorized the issue of securities amounting to 
$2,734,400, and there are pending applications for 


$5,035,950. Of the total, $500,000 represents note issues, 
$1,499,000 bond issues and $5,771,350 is in the form of 
stock, either common or preferred. Issues involving 
$100,000 or more are as follows: Peninsular Service 
Company, 100,000; Wausau Telephone Company, 


$160,000: Colfax Light & Power Company, $182,900; 
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Peninsular Power Company, $250,000; Interstate Power 
Company, $272,800; Wisconsin Valley Electric Company. 
$350,000; Wisconsin River Power Company, $500,000; 
Big Falls Water Power Company, $1,000,000; Wisconsin 
Gas & Electric Company, $1,000,000; Eastern Wisconsin 
Electric Company, $1,200,000; Milwaukee Electric Rail- 
way & Light Company, $2,133,700. 


Co-operation in Operating Department 
Brings Big Fuel Saving 


N A DISCUSSION of the relation of the personnel of 

the organization to operating results, T. J. Nolan, 
Toledo Railways & Light Company, stated before the 
station-operating committee of the Ohio Electric Light 
Association at the Waldorf Hotel, Toledo, on Feb. 18 
that the co-operative spirit existing between the results 
department and the operating men had brought about 
a reduction in the heat units in B.t.u. per kilowatt- 
hour from 42,000 to 33,000 at the Water Street station, 
or a material reduction in fuel costs. J. T. O’Connor, 
superintendent Acme Power Company, talked on the 
plans for the future development of this plant to an ulti- 
mate capacity of 200,000 kw. <A. B. Stizer, Republic 
Engineer, Inc., discussed the problem of standardizing 
maintenance and how it affects reserve capacity. Leroy 
Kramer, vice-president Willys-Overland Company, told 
the members about some of the production problems in 
the manufacture of automobiles. In the afternoon an in- 
spection trip was taken to the plant of the Acme Power 
Company, where a 20,000-kw. turbine is being installed. 


Over-All Efficiency of 80.67 per Cent 
with Pulverized Fuel 


STORY of accomplishment after two years of ex- 
perimenting with the use of pulverized coal under 
central-station boilers was set forth in a paper pre- 
sented by John Anderson, chief engineer of power plants 
of the Milwaukee (Wis.) Electric Railway & Light 
Company, before employees and guests of the company 
in Milwaukee last week. A complete test over a period 
of five days on five 468-hp. boilers equipped with the 
“Lopulco” pulverized fuel-burning system in the com- 
pany’s Oneida Street plant showed an actual over-all 
efficiency of 80.67 per cent as against 76.80 per cent for 
modern stokers operated under similar conditions in the 
same plant. The net efficiencies after accounting for all 
incidental costs were 72.32 per cent and 70.88 per cent 
respectively, a difference in favor of pulverized fuel of 
1.44 per cent. 

The energy consumed by the pulverized-fuel equip- 
ment averaged 22.45 kw.-hr. per ton. The drying of the 
coal required 25.66 lb. (11.6 kg.) per ton. The total 
cost of operating and maintaining the pulverizing 
installation was 32.5 cents per ton of coal fired. 

A plant of less than 2,500 developed boiler horse- 
power, according to Mr. Anderson, should not consider 
using powdered fuel, because of the cost of installing 
and operating the required equipment. The cost of pre- 
paring the coal, it was pointed out, will ordinarily vary 
from 25 cents to 50 cents per ton, depending upon the 
size of the piant and the amount of coal handled. 

Sixteen per cent or 17 per cent CO, can be obtained 
in the flue gases from pulverized fuel, it was stated; 
but, if maintained, it will result in flame temperatures 
which will destroy the brickwork. 
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Dr. George Otis Smith Points Out Value 


of Reasonable Coal Storage 


N ADDRESS on “Engineering as Prosperity Insur- 
[ ‘ ance” was made by Dr. George Otis Smith, director 


of the United States Geological Survey, before the 
Engineers’ Club of Philadelphia recently. Dr. Smith 


declared that building for the future is engineering 
and that industrial prosperity can be assured only by 
engineering advances. 

In the course of his discussion Dr. Smith mentioned 
several matters which are of particular interest to 
the electrical industry. In addition to the super-power- 
station plan of Secretary of the Interior Lane, which 
has been fully presented in previous issues of the 
ELECTRICAL WORLD, Dr. Smith mentioned the following 
matters: 


The official estimates of the potential water power in the 
United States when figured on an 80 per cent efficiency 
indicate in round numbers a minimum of 30,000,000 hp. 
and a maximum of 60,000,000 hp. The water power now 
utilized, however, is less than one-third of the minimum 
potential power. Or, taking a world view of the water- 
power situation, we find our country standing third in 
potential resources, with about 7 per cent of the world 
supply, but first in rank, as determined by developed power, 
with 45 per cent of the world’s supply. Canada, France 
and Norway stand next in order as to power developed, but 
the total of all three is only half the water we use. 

As a suggestive comparison, I have taken the coal con- 
sumption of six large typical power companies—companies 
having an aggregate installed capacity of nearly 700,000 
kw.—which furnish electric current to a trunk-line railroad 
and several street-railway systems as well as general light- 
ing and power service in metropolitan districts. The daily 
average coal consumption of these companies by months dur- 
ing ten months of last year furnish a curve that shows a 
seasonal fluctuation similar to that of mine output, but 
the departures from the base line representing the aver- 
age for the whole period are much smaller—92 per cent 
is the spring low peak and 110 per cent is the winter peak. 

Applied to the general curves of soft-coal production for 
everal this consumption curve of six companies 


years, 


ELECTRICAL WORLD 


513 


shows that for three-fourths of the time such power com- 
panies could exert a helpful influence on the market, even 
if they bought their supply from day to day. The stor 
age of anything like a reasonable tonnage of coal at suc! 
plants would still further smooth out the curve and help to 
put the coal industry on a better basis. The influence of 
such consumers is well worthy of consideration, for these 
six companies alone use nearly one-half of 1 per cent of 
the soft coal mined. It is also doubtless true that by con- 
necting up such power units into a single system the im- 
proved load factor would tend to smooth out the curve of 
coal consumption, and the pooled purchase of coal would 
further help abate the seasonal demand which is today 
the greatest evil in the bituminous coal industry. 


Growth of Philadelphia Electric 
Company’s Business 


IGURES issued by the commercial department of 

the Philadelphia Electric Company show that the 
company has regained the nominal advance as estimated 
in 1915 but interferred with by war operations. The 
total number of new contracts signed in 1919 was 
27,345, as compared with 19,746 in 1916. Of the 1919 
contracts 17,835 were signed in the last half of the 
year. The total amount of energy contracted for in 
1919 was 58,919 kw., as compared with 54,537 kw. in 
1916, 40,341 kw. of the former amount being taken in 
the last six months. 

In the first two weeks of the new year thirty-seven 
contracts, for 5,000 kw., were signed, an increase of 
4,875 kw. over the first two weeks of last year. This 
means that 46,741,000 kw.-hr. more were sold in these 
two weeks than in the same period of 1919. 


N GENERAL it is a time to conserve, to retrench 

rather than to reform, a time to stabilize the admin- 
istration of the present laws rather than to seek new 
legislation. Not law, but perseverance and patience.— 
GOVERNOR COOLIDGE of Massachusetts. 


Construction for Plant No. 3 on Kern River 





DAM & INTAKE 


This relief map conveys a graphic impression of the 
difficulties to be encountered in the installation of hydro- 
electric generating plants in the West. It was made by 
the Southern California Edison Company and covers that 
portion of the Sierra Nevada Mountains in which the Kern 
River runs. The Kern River No. 3 plant of the Southern 
“alifornia Edison Company is being constructed at this 


POWER HOUS 
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location, and it is planned to put it in operation within the 
next six months. 

The line drawn on the map illustrates the course of the 
tunnel line from the dam to the forebay of the power house, 
which is in approximately the center of the map. The tunnel 
line, as shown by the conduit traverse, will be approximately 
8 miles (12.8 km.) long. 
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Greater Lighting Intensity a Vital Factor 
in Production 


S A PART of a constructive program in the field 
of industrial lighting the Illuminating Engineer- 
ing Society at its regular monthly meeting on Feb. 11 
took a step in the direction of interesting the industria] 
plants of the country in the beneficial results to be 
obtained from extraordinary increases in light inten- 
sity. A committee consisting of Clarence L. Law of 
the New York Edison Company and Francis E. Cady 
of the National Lamp Works, with others to be selected 
later, was appointed to devise some method whereby 
a committee representing various industrial and other 
corporations could be organized under the _ society’s 
auspices to consider the relation to increased production 
of light intensities higher than heretofore deemed nec- 
essary or advisable. 

It is proposed that this committee should have ten 
members, who will finance the investigation and re- 
search by purchasing a place on the committee for a 
definite period of time. This will not be a committee 
of the Illuminating Engineering Society, but is to be 
assisted and sponsored by the society. 

A committee of the society which is revising the 
constitution to make it more workable has been re- 
quested by the council to incorporate in the changes 
an increase in dues of 50 per cent on all classes of 
membership. The society points out that this is done 
because of increased expenses and the consequent ne- 
cessity for more money. 

Members will have an opportunity to vote upon this 
increase by letter ballot when the proposed new consti- 
tution is offered. No changes will be effective, however, 
until next year. 


Hoover’s Plan for Curing Nation’s 
Economic Ills 


OVERNMENT ownership of public utilities re- 
Jceived a severe condemnation from Herbert C. 
Hoover in his inaugural address before the American 
Institute of Mining and Metallurgical Engineers on 
Feb. 17, when he said that there are many fundamental 
objections to a continuation of the nationalization of 
railway and shipping necessitated by the war. Destruc- 
tion of personal initiative and the dangers of political 
domination that can grow from governmental operation 
were held to be the main objection. 

Mr. Hoover outlined the economic ills now suffered by 
the nation, suggesting a remedial program in which he 
emphasized the constructive part the engineer can play. 

In the return of the railways to private control he 
calls for energetic enlargement of equipment, better 
service, co-operation with employees and the least pos- 
sible advance in rates, together with freedom from 
political interest. 

In order to build up and protect national expansion 
in foreign trade Mr. Hoover sees the necessity for the 
retention of a large fleet under the American flag, the 
desirability of holding a considerable government fleet 
and consequently the necessity of building up an enor- 
mous shipbuilding industry. To accomplish this object 


he would have the government continue to let some ship 
construction contracts to the lowest bidders. 

The co-ordination of expenditure on public works and 
technical services in the Department of the Interior, 
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rather than in nine different government departments, 
was advocated in the interests of prevention of waste 
through departmental competition. 

Because it provides a basis of organization that does 
not paralyze administravive efficiency, like the system 
now in force, Mr. Hoover recommended the adoption of 
a federal budget. 

As a way out of the labor problem, he holds to the 
re-establishment, through organized representation, of 
that personal co-operation between employer and em- 
ployee in production that was a binding force when the 
nation’s industries were smaller and less specialized. 

“The attitude of refusal to participate in collective 
bargaining with representatives of the employees’ own 
choosing,” he said, “‘is the negation of this bridge 
to better relationship.” 

While holding no brief for unlawful radicalism, which 
can be handled by the police, the speaker stated that 
he sometimes felt that lawful radicalism in politics is 
less dangerous than reaction, for “radicalism is blatant 
and displays itself in the open.” 

“If America is to contribute to the advance of civil- 
ization,” Mr. Hoover concluded, “it must first solve its 
own problems, must first secure and maintain its own 
strength. The kind of problems that present themselves 
are more predominantly economic—national as well as 
international-—_than at any period in our history. They 
require quantitative and prospective thinking and a 
sense of organization.” 


Chicago Credit Men Vote to Change Name 


T THE twenty-fourth annual meeting of the E!ec- 
trical Credit Association of Chicago, held on Feb. 
10 and 11 at the Hotel LaSalle, it was decided to change 
the name of the organization in such a way that it would 
not seem to be purely a Chicago association. The mem- 
bers favored a name that would indicate the connection 
with the national association and also the territorial 
range of activities of the Chicago section. The name 
recommended for adoption was the National Electrical 
Credit Association, Central Division. 

Territorial chairmen in their reports on conditions 
in the various sections stated, without exception, that 
credit conditions were the best in history. This was 
attributed to present market conditions favoring the 
seller and the credit man being able to turn down a du- 
bious account owing to the volume of business being 
larger than his house could handle, 

In an address on “A Salesman’s Viewpoint,” J. O. 
Presbrey, General Electric Company, said that the credit 
man should have confidence in the salesman’s judgment 
of a customer from the moral-risk standpoint, while 
the salesman should look at every prospective sale from 
the credit man’s viewpoint. The speaker held that the 
value of rejected orders deserves the same attention as 
is paid to bad accounts. T. K. Quinn, National Lamp 
Works, explained the new method of jobbers’ compen- 
sation on lamps on the basis of turnover. C. E. Vandel, 
Western Electric Company, Kansas City, discussed mu- 
nicipal credits as related to municipally owned plants, 
At the banquet on Feb. 10, T. G. Soares of the Chicago 
University was the principal speaker, his subject being 
“Full Steam Ahead.” 

Officers elected for the new year were: President, 
H. W. Wilkins, Belden Manufacquring Company; vice 
president, E. G. Gilmore, Western Electric Company. 
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Current News 
and Notes 


Timely 
ings 


items on electrical happen- 
throughout the world, to- 


gether with brief notes of general 
interest, 





Selling Stock in Home District.—The 
San Joaquin Light & Power Corpor- 
ation has begun its campaign to sell 
its new issue of stock to the par value 
of $3,500,000 in its own district, us- 
ing as a basis the “self-interest plan” 
evolved by A. E. Wishon, assistant 
general manager, and outlined by him 
in the ELECTRICAL Wor.up for Dec. 13, 
1919. 

Tidal-Power Investigations in France. 
—The government committee charged 
with investigating the possibility of us- 
ing the tides to generate electricity in 
France has reached conclusions so fa- 
vorable that it has been decided to enter 
upon practical experiments with this 
end in view. One test will be made in 
the Department of Finistére and an- 
other at Saint-Brieuc in the Depart- 
ment of Cétes du Nord. 

Electric Drive and Fuel Saving in 
England.—It was asserted in a report 
made by a sub-committee of the official 
body appointed in England to deal with 
coal conservation that if the existing 
methods of driving machinery through- 
out the country were replaced by elec- 
tric drive, the energy being generated 
in large national power stations, an 
economy of about a hundred million 
tons of coal a year could be effected. 

Profit Sharing in the Brooklyn Edison 
Company.—According to figures lately 
presented by Vice-President W. F. Wells 
of the Brooklyn Edison Company, 7,000 
shares of the company’s stock, valued 
at more than $700,000, are held by em- 
ployees. Under the profit-sharing plan 
adopted in 1910, more than $100,000 was 
last year credited to the accounts of a 
thousand employees in the Brooklyn 
Edison investment fund, the amount for 
each individual being determined by his 
earnings and length of service. 

Unusual Engineering Problem at 
Cedar Falls, Wash.—In the development 
of water power at Cedar Falls, Wash., 
by the city of Seattle it was found im- 
possible to impound water behind a 
concrete dam at a certain location be- 
cause the leakage was twice the nor- 
mal flow into the reservoir. For two 
attempts to blanket the leaks 
have been made without success. J. D. 
Ross, the city’s engineer, has finally 
proposed a plan for the solution of the 
lifficulty which, while it will not in- 
clude use of the dam as originally 
planned, will increase the available out- 
put of the plant from 6,000 kw. to 18,- 
000 kw. and decrease the unit cost from 
$582 to $313 per kilowatt. It is esti- 
mated that $800,000 a year in fuel cost 
will be saved by the development. 


years 
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Prize-Winning Poster for Electrical 
Show.—The prize of $100 for the best 
poster design to advertise the Cleveland 
Electrical Show next month has been 
won by Paul Shively, a senior in the 
Cleveland School of Art, in competition 
with more than fifty others, and his 
design is reproduced here. The Elec- 
trical League of Cleveland is arranging 
to carry through other methods of in- 


ectrical 
HO W 
Bolivar Ninth Bldg 
MARCH 10-20 





teresting the public in the show, such 
as exhibits in the lobbies of banks and 
other buildings and the construction of 
an “electrical road” to the show audi- 
tcrium. P. B. Zimmerman is chairman 
of the publicity committee. 


An Engineers’ Building for San Fran- 
cisco.—A movement is under way in 
San Francisco for the erection of an 
Engineers’ Building in which all the 
engineering bodies of that community 
can have headquarters. The proposal 
involves the erection of a modern sky- 
scraper type office building of fifteen 
stories, the upper two of which are to 
be occupied by the Engineers’ Club of 
San Francisco. Support is already as- 
sured from the professional engineering 
societies, the San Francisco Electrical 
Development League and other organ- 
izations. Manufacturers of technical 
supplies and materials, merchants deal- 
ing in these wares and technical pub- 
lications, as well as individual engineers 
and contractors, are expected to fill the 
offices of the new building, which is to 
be erected in a central location soon to 
be determined on. Engineering com- 
missions of state and national govern- 
ments are also to be asked to maintain 
their central offices in the building. The 
plans contemplate the inclusion of meet- 
ing places for the organizations, ade- 
quate dining rooms and an auditorium 
large enough to accommodate a joint 
meeting of all the engineering societies. 
The engineers who have the project in 
hand are pushing it with energy and 
determination, and it is thought that 
they will meet with entire success in 
the campaign begun to raise the funds. 
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Wisconsin Electrical Association.— 
The annual meeting of the Wisconsin 
Electrical Association is announced for 
March 24 and 25 at the Hotel Pfister, 
Milwaukee. 

New Student Branch.—A _ student 
branch of the A. I. E. E. has been or- 
ganized at the Oklahoma Agricultural 
and Mechanical College with Earl Gray 
as president. 

American’ Electrochemical Society, 
New York Section.—The subject of the 
meeting of this section to be held on 
Friday, March 26, will be “Peace Uses 
for War Products.” 

Southwestern Electrical and Gas As- 
sociation.—The sixteenth annual con- 
vention of this association will be held 
at Galveston, Tex., on May 13, 14 and 
15, headquarters to be at the Hotel 
Galvez. The secretary announces that 
the proceedings will surpass those of 
all previous conventions in interest and 
value and that a record-breaking at- 
tendance is expected. An invitation is 
extended to all delegates en route to the 
Pasadena convention by the Southern 
Pacific Railway to “stop off” at Gal- 
veston and attend the meetings as 
guests of the Southwestern association. 

Institute of Radio Engineers, Phila- 
delphia Section.—A regular meeting of 
the Philadelphia Section of the Insti- 
tute of Radio Engineers will be held on 
the evening of Friday, March 5, at the 
Randal Morgan Laboratory of Physics, 
University of Pennsylvania, Philadel- 


phia. A paper on “The Cathode-Ray 
Oscillograph and Its Applications in 
Radio Work” will be presented by 


Lewis M. Hull, associate physicist at 
the Bureau of Standards, Washington, 
D. C. This paper will deal with the 
development of a satisfactory form of 
high-frequency oscillograph and its va- 
rious uses in high-frequency research. 

Indiana Electric Light Association.— 
The new-business committee of 
association will meet in Fort Wayne on 
March 4. The program includes ad- 
dresses by S. W. Greenland, Fort 
Wayne, and P. H. Palmer, Kokomo; 
“Domestic Refrigeration,” by Robert 
Montgomery, Louisville, Ky., discus- 
sion by Wallace Lee, H. E. Grant and 
H. E. Crane; “Industrial Heating,” by 
R. Thurman, Muncie, discussion’ by 
George A. Neal, M. S. Caldwell and 
A. Nelson; addresses by Samuel Adams 
Chase of Pittsburgh, William L. Good- 
win of New York, C. B. Young of 
Rochester and J. A. Janney of Chicago. 
Charles B. Hart, chairman of the com- 
mercial section of the association, wili 
rreside, 
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Commission 
Rulings 


Wassveseseesesece? 


Important decisions of various stat« 
bodies involving or affecting elec 
tric light and power utilities. 





Limitation of “Going Value.”—‘‘Go- 
ing value,” it is asserted in a recent 
decision of the New York Public Serv- 
ice Commission, Second District, is 
recognized by the laws of the state to 
be limited to expenses incurred in the 
sarlier years of the life of a utility in 
building up its business and not recov- 
ered from the public in the way of 
earnings. 

Passing Expenses on to Customers.— 
While a utility should not be permitted 
to pass along to its patrons all the 
burdens imposed by the war conditions, 
said the Pennsylvania Public Service 
Commission in dismissing a complaint 
against an increase made in the rates 
of the Philadelphia Suburban Gas & 
Electric Company, it must maintain its 
plant in an efficient manner and to a 
reasonable extent may ask that it be 
reimbursed for its increased operating 
costs. 

Proper Basis of Discriminatory Rate. 
—As a result of an investigation into 
the rates and practices of the Coleman- 
Pound Light & Power Company, the 
Wisconsin Railroad Commission de- 
clared that an electric utility is justi- 
fied in offering a low rate to obtain a 
large customer which could not be had 
otherwise, provided that such rate is 
sufficiently high to pay the output costs 
of the service and a part of the fixed 
costs, as this will reduce the amount of 
fixed costs to be paid by the other con- 
sumers. 

Municipal Electric Service in Cali- 
fornia.—In a complaint made by the 
Pacific Light & Power Corporation 
against the city of Pasadena for ren- 
dering electric service outside of its 
corporate limits without a certificate of 
convenience from the Railroad Com- 
mission, the commission held that such 
certificate is not required where it is 
shown that such service was being ren- 
dered prior to the effective date of the 
public utilities act; but the commission 
ordered the city to file with it a com- 
plete rate schedule. 

Improper Method of Providing 
Depreciation Funds.— The Maryland 
Public Service Commission, passing on 
an application for increased rates, laid 
down the principle that it is grossly un- 
fair to present and immediately future 
patrons to provide in rates large sums 
of money either to pay for deferred 
maintenance accruing during the period 
of the war or to set up depreciation 
reserves which could have been easily 
set up had dividends upon the common 
stock not been paid during the period 
of the war. 
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War Emergency Passed.—In view of 
the probable continuance of abnormally 
high prices of labor and materials, the 
Maryland Public Service Commission 
recently held, rates should no longer be 
fixed on the basis of a war emergency 
or upon fair value, but rather on the 
corporate requirements of the utility 
concerned. 

What Constitutes a Reasonable Re- 
turn.—In permitting an increase in 
fares on petition of the United Rail- 
ways & Electric Company of Baltimore, 
the Maryland Public Service Commis- 
sion declared that a public utility is 
entitled to receive from the public a 
sum not only sufficient to pay operating 
expenses, taxes and a fair return upon 
the fair value of the property used in 
the public service, but in addition there- 
to a sum sufficient to maintain such 
property in repair and replace such 
portions of it as may be worn out in 
the public service. 

Operating Expenses — Depreciation 
Fund.—In a recent decision affecting 
interurban railways, the California 
Railroad Commission announced that it 
had definitely adopted the policy to 
recognize as operating expenses all in- 
creases in labor costs. In regard to 
depreciation it declared that a de- 
preciation fund should be sufficient to 
allow for the replacement of such de- 
preciable items of property at the end 
of a reasonable expected life as should 
be taken care of through the fund. The 
safety of a depreciation fund should 
not be sacrificed to a possible high 
rate of interest, but it is preferable to 
require merely that all earnings by the 
fund shall be added to the reserve, 
rather than to require an accounting 
on a strictly sinking-fund basis at a 
definite rate of interest, irrespective of 
whether or not the fund actually was 
able to earn the fixed rate. 

Principles Governing Appraisal in 
Consolidation Proceedings. — Passing 
upon a petition for the purchase and 
consolidation of six power and light 
companies, the Vermont Public Service 
Commission declared that an appraisal 
of value would be defective where the 
unit prices were the abnormal war- 
time prices, where no allowance was 
made for depreciation and where a rea- 
sonable return on the amount of the 
appraisal would impose an undue bur- 
den upon the ratepayers. The com- 
mission refused to allow as the value 
of certain water rights an amount more 
than three times the price paid there- 
for, or to permit the issuance of long- 
term securities to pay for undeveloped 
water powers where the testimony did 
not disclose any present plans to de- 
velop these powers. It also refused to 
permit the issuance of new securities 
to approximately double the value of 
the properties to be acquired or the 
purchase of certain power properties 
of a railway company where the prop- 
erties so purchased would come into 
the hands of the new corporation 
charged with the payment of the entire 
bonded indebtedness of the railway 
company. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies 
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Where Assumption of Risk Is Not a 
Valid Defense.—A servant who gives 
notice of dangers which the master 
agrees to remedy does not assume the 
risk of injury by remaining at work 
for a reasonable time, according to a 
decision of the Appellate Court of In- 
diana. (125 N. E. 580.) 


Responsibility for Insulation on 
Jointly Occupied Poles.—It has been 
held by the Supreme Court of Pennsy]- 
vania in a case where a telephone line- 
man was killed by contact with an un- 
insulated wire of the Erie County Elec- 
tric Company that the electric company 
was liable for damages and could not 
recover them by suit against the tele- 
phone company, notwithstanding that 
the wire in question had been bracketed 
by the telephone company on a tele- 
phone pole. The court maintained that 
inasmuch as the telephone company’s 
poles had been placed in accordance 
with orders from the municipal author- 
ities, who had granted it the right to 
cecupy the strect jointly with the elec- 
tric company, the latter company not 
objecting, it was the duty of the electric 
company to see that its wires were 
properly insulated. (108 A. 524.) 


Public Service Commissioner’s Power 
to Increase Rates Fixed by Contract.— 
In an action brought by the city of 
New York against the Public Service 
Commissioner for the First District of 
the State of New York and the receivers 
of the Manhattan & Queens Traction 
Corporation for a writ of prohibition 
compelling them to desist from proceed- 
ings intended to bring about an increase 
in fares, the New York Supreme Court 
held as follows: “In view of the fact 
that the railroad applicant is seeking 
to change the present status, coupled 
with the fact that the Court of Ap- 
peals has already unequivocally de- 
cided that the Public Service Commis- 
sicn in a case such as the case at bar 
has not jurisdiction to grant permis- 
sion to increase the fare, which decision 
has been expressly affirmed in two 
later decisions of the same court, it 
would seem that the procedure adopted 
for testing the substantial question of 
law involved (without the expense and 
delay and possible injustice incident to 
a hearing and appeal) should be the 
proper method. In addition, it would 
seem to be a sufficient answer that the 
alternative writ of prohibition granted 
should only prevent action permitting 
an increase of fare and should not pre- 
vent such other action as the commis- 
sioner has jurisdiction to perform.” 
Judgment granted accordingly. 
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Robert E. Barrett, formerly con- 
struction engineer with the Turners 
Falls (Mass.) Power & Electric Com- 
pany, has been appointed treasurer of 
the Holyoke (Mass.) Water Power 
Company, succeeding the late Wallace 
E. Sawin. Mr. Barrett was resident en- 
gineer in the construction of the Hamp- 
den steam plant of the Turners Falls 
company at Chicopee, Mass., and has 
had an extended experience in hydro- 
electric plant building and water-stor- 
age development and administration. 


Lewis E. Ashbaugh, who has been 
connected with the hydraulic division of 
the J. G. White Engineering Corpora- 
tion for the last twelve years, has be- 
come connected with John R. Procter, 
Inc., of Bayonne and New York. Mr. 
Ashbaugh is to be the sales engineer 
at the New York office, in charge of 
installations of fuel-oil apparatus and 
other electrical equipment for power 
and lighting purposes. 

F. H. Knox, vice-president and gen- 
eral manager of the South Carolina 
Light, Power & Railways Company, 
Spartanburg, S. C., has been elected 
president of the Columbia Railway, Gas 
& Electric Company and the Parr 
Shoals Power Company, Columbia, S. 
C., to succeed Edwin W. Robertson, who 
has resigned. Mr. Knox joined the 
company in Spartanburg as chief engi- 
neer in 1899 and took charge of its 
construction work, later being promoted 
to be vice-president and general man- 
ager. 

Herbert A. Gidney has resigned as 
general auditor of Charles H. Tenney 
& Company, Boston, to become general 
auditor of the Gulf Properties, Pitts- 
burgh, Pa. Mr. Gidney has been in the 
service of the Tenney organization for 
nearly twenty years, working upward 
from the meter department of the Mal- 
den (Mass.) Electric Company to the 
chief executive accounting post in the 
Boston office in general charge of ac- 
counting in all the Tenney properties. 
During the war Mr. Gidney served in 
the auditing division of the Ordnance 
Department at Washington, with the 
rank of lieutenant-colonel. He pre- 
sented an admirable paper upon the 
work of the department at the 1919 
convention of the N. E. L. A. in At- 
lantic City. 

D. S.. Kondo left Japan on Jan. 27 
for the purpose of studying the big 
transmission systems in the United 
States. He has been a government 
electrical engineer and director of the 
Electrical Exploitation Bureau in 
charge of supervising the electrical in- 
dustry in general. He was at one time 
a vice-president of the Electrical So- 
ciety of Japan and of the Illuminating 
Engineering Society of Japan. He 
gave up all other connections last Oc- 
tober to start plans for vast hydro- 
electric transmission work as manag- 
ing director and chief engineer of the 
Japan Hydraulic Power Company. It 
is proposed to build a system extending 
over 200 miles and operating at not less 
than 150,000 volts, distributing many 
thousands of electrical horse power. 
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Men 
of the Industry 


Changes in Personnel 
and Position— 
3iographical Notes 





R. C. Starr, construction engineer of 
the San Joaquin Light & Power Cor- 
poration of Fresno, Cal., will have 
charge of the design and construction 
of the Kings River project which has 
recently been entered upon by that com- 
pany. This is to involve an ultimate 
development of more than 200,000 kw., 
with two 60,000-kw. plants on the North 
Fork of the Kings River to operate 
under approximately 2,500 ft. head 
each, a record in high-head construction 





R. C. STARR 





for this country. Mr. Starr has for 
many years been engaged in important 
hydro-electric construction work in the 
West. He was graduated from the 
University of Michigan in 1907 and en- 
gaged in construction work in Detroit 
until he went to the Far West in 1909. 
For some time he was associated with 
Stone & Webster in Seattle, holding the 
positions of resident engineer on the 
construction of a 10,000-kw. plant at 
Snoqualmie Falls, Wash., and later on 
the White River development of the 
Puget Sound Traction, Light & Power 
Company, where the most powerful 
high-head turbine in the world was in- 
stalled. Mr. Starr acted as assistant 
superintendent of construction on the 
Big Creek project of the Southern 
California Edison Company, and later 
he held the position of hydraulic engi- 
neer with the Pacific Light & Power 
Corporation and the Southern Califor- 
nia Edison Company, which involved 
the completion of the second 150,000- 
volt Big Creek transmission line and 
the raising of the Lake Huntington 
dam, where all concrete-pouring records 
were broken. After another brief in- 
terval of work with Stone & Webster 
superintendent of construction in 


as 


517 


charge of other important work in the 
Northwest, Mr. Starr accepted in April 
1919 his present position with the San 
Joaquin Light & Power Corporation, 
where he has directed the Kerckhoff 
power project. He is now completing 
plans for the Kings River development. 


I. S. Hall, formerly office manager 
for Charles H. Tenney & Company, 
Boston, has been appointed general au- 
ditor of the Tenney organization, suc- 
ceeding H. A. Gidney, resigned. Mr. 
Hall has had a wide experience in as- 
sociation with the executive direction 
of the Tenney properties. 


William C. Billings, formerly elec- 
trical engineer with the Cumberland 
County Power & Light Company, Port- 
land, Me., and recently engaged in 
hydro-electric work in the Pacific 
Northwest, has joined the electrical en- 
gineering staff of the Edison Electric 
Illuminating Company of Boston, Mass. 


Obituary 


J. C. Johnson, who had held the posi- 
tion of superintendent of the Southern 
Utilities Company, Centerville, Iowa, 
since May, 1919, died on Jan. 2, from 
influenza. 


Howard Joslyn, who until June 1919 
was city electrician of Seattle and who 
was well known in electrical engineer- 
ing circles of the Northwest, died Jan. 
15. After being graduated from Wa- 
bash College in 1888, Mr. Joslyn went 
to Seattle and shortly afterward to 
Tacoma as a representative of the 
Westinghouse Electric & Manufactur- 
ing Company. Subsequently he served 
as city electrician for several years in 
Tacoma. He returned to Seattle in 
1898 as purchasing agent for the Sno- 
qualmie Falls Power Company, and in 
1904 became city electrician for Seattle, 
a position he retained until last June, 
when he resigned to devote his time 
to his personal interests. Mr. Joslyn 
was a member of the American Insti- 
tute of Electrical Engineers and of the 
Pacific Northwest Society of Engineers, 
being secretary of the latter organiza- 
tion at the time of his death. 

Roys Nelson Strohn, vice-president 
of the Western United Gas & Electric 
Company of Aurora, Ill., died at his 
home Jan. 23, a victim of influenza. 
Mr. Strohn became identified with the 
Aurora properties in 1899 and with 
Col. I. C. Copley organized the La 
Grange Gas Company in 1900. Several 
years later, when that company was 
merged with the companies of Aurora, 
Joliet and Elgin into the Western 
United Gas & Electric Company, Mr. 
Strohn became _ vice-president and 
treasurer of the larger company, which 
position he has held since. Mr. Strohn 
during the war was associated with 
Red Cross work overseas. He was pur- 
chasing agent for the Red Cross in the 
city of London, and then he was trans- 
ferred to Paris, being on duty in that 
city during the second great German 
drive and during its bombardment. 
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Code Wire Being Booked at Double 
Last Year’s Rate 

UBBER-COVERED wire manufacturers are  »ooking 
R orders for total code wire at five and one-half times 
the volume of orders taken over the first six weeks 

of last year, and of this business orders for No. 14 have 
increased fourteen and one-half times. Estimated total 
code- sales booked all over the country for the first six 
weeks of the present year amount to more than $5,000,000, 
or at a rate of over $40,000,000 a year. Last year’s bookings 
were estimated at $21,000,000, just half of the present rate. 

Estimates of sales booked over this same period of six 
weeks of No. 14 code wire amount to $2,333,000, which is 
at a rate of $20,000,000 for the year. This also is double 
last year’s business for this size of wire. 

An interesting analysis of code wire orders to date is 
that, although the year opened with a high percentage 
of orders for No. 14, for the next three weeks, during 
which time more than half of all the orders were booked, 
the percentage of No. 14 to total code dropped off nearly 
one-half. This would give rise to the assumption that 
a great amount of wire of a current-carrying capacity 
higher than No. 14 was being ordered in anticipation of 
requirements for larger construction at the time when 
this wire should be delivered in the early spring. No. 14 
is being booked from wire producers now in amounts that 
represent about half of all the code wire booked. This is 
apparently in line with the amount of light circuit wiring 
for which supply jobbers are preparing when spring build- 
ing shall open up. Over the first six weeks of last year 
the ratio of No. 14 to total code was only 17 per cent. 

Manufacturers are quoting shipments of forty-five to 
sixty days on present bookings. At the opening of the year 
shipments were being made in about thirty days. 


Canadian Manufacturers Need More 
Support from Jobbers 


N ORDER to encourage Canadian manufacturers of 
| esectvie materials, Canadian goods should sell in that 

country for slightly under what American goods would 
command. For materials of similar manufacture and quality 
this in general applies at the present time. But not in all 
cases can Canadian goods be bought in Canada at prices 
under those which rule for goods from the States. In some 
factories north of the line more labor is required to do the 
ame amount of work as is done below the line, with a re- 
sulting higher producing charge. This at times even 
sufficient to overbalance the difference in cost of importing 
into Canada raw materials and finished product. Without 
doubt the factor of quantity production enters into the 
proposition to some extent. 

At the same time, certain Canadian jobbers are endeav- 
oring to obtain from their manufacturers sufficient protec- 
tion to enable them to import goods from the States at a 
price lower than that charged by the Canadian manufac- 
turers. If anything were going to kill Canadian industry, 
it seems that this action on the part of these jobbers would 
be an important factor in bringing it about. Of course, 
where quality or delivery might enter, the question of im- 
portation over home goods is legitimate. Canadian fac- 


is 


as badly handicapped, in proportion, today as 
American factories because of lack of raw materials, trans- 
portation and the short labor market, and regardless of the 
tariff and an exchange of about 17 per cent extra, much 
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American electrical material is being used. If Canadian 
manufacturing is to be built up, it seems as if this desire 
on the part of certain jobbers to have protection from their 
own manufacturers so they can import similar goods cer- 
tainly ought to be curbed. 





Jobbers Have Ordered Heavily in Antici- 
OBBERS in the New York territory of the Eastern 
district are looking forward to a year of heavier busi- 


pation of Active Year 
J ness than that just passed. They have ordered further 


in advance than ever before and in larger amounts. In 
view of this fact, whenever the question has been asked 
as to whether or not they could utilize all their stocks if 
every manufacturer should fill every order on time, almost 
without exception the answer has been an _ affirmative. 
Very few jobbers say they would be swamped with goods. 
In fact, most of them say they would be glad to get more. 
So, although the booking has been at such a heavy volume, 
apparently it has not been done merely in order to cover, 
with the hope of getting some orders through, but with 
some real regard to the needs of the electrical supply indus- 
try this year. 

Requirements of heating devices for the entire year are 
being, or have been, booked. This is an unusual condition 
for a line a short time ago considered seasonal. Jobbers 
are attempting to take care of their needs well into the 
fall on such material as pipe, flexible armored conductor, 
metallic and non-metallic flexible conduit, boxes, knobs, 
cleats, locknuts and bushings. Shipments on _ schedule 
material are likewise well along in the year. It is felt that 
the building needs of the territory can be slightly bettered 
this year and that every bit of wiring material that can be 
manufactured can be put to use. Consequently it comes 
down to a case of production. An evidence that caution is 
being practiced is the attitude of one jobber in canceling 
an order for pipe. His order would have been accepted by 
the manufacturer for December shipment, although the 
original quotation was for August shipment. 

Stocks are very incomplete. Even before the snows tied 
up transportation, jobbers were making only hand-to-mouth 
deliveries on the wiring materials heretofore mentioned. 
In the spring, however, it is expected that conditions will 
be better as manufacturers of pipe, boxes and porcelain 
should have their added capacity in shape to turn out more 
material. Lamp stocks fell off a month ago, and it was 
with difficulty that even incomplete stocks were maintained, 
with the long shipments prevailing. That situation is better 
at this time and should improve with the spring months. 
The rate of turnover of agents’ stocks will be watched 
much more closely this year than heretofore. 

Fans have been ordered in better quantity than ever 
before, and at least one manufacturer already has his stocks 
well distributed in his agents’ warehouses. Collections are 
being watched very closely. At the same time, the credit 
standing of the contractor-dealer is improving at a very 
encouraging rate. As an instance, during the year 1919 
the contractor-dealers of one prominent supply jobber with 
a wide territory came from twelfth place to third place, 
and with that in view other jobbers should have less 
trouble in the coming year with their credits as regards 
this class of customer. 

The first month started off with a very high rate of 
sales and was limited only by the amount of material 
which was brought in. February’s sales, on the other hand, 
have been fewer because of an epidemic of sickness, bad 
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transportation and curtailea ouilding on account of the 
cold weather. March buying is expected to start in at an 
increased rate. Building materials are in better volume 
than for some time, ar! it is felt in the building materials 
trade that prices have about reached their peak. The at- 
titude of certain building interests in postponing the exe- 
cution of their plans because of high material costs may 
have some bearing on a lower materials market. 





Lamp Manufacturers Withdraw Turnover 
Rider From Agents’ Contract 


S AN echo of the discussion which the Mazdg lamp 

N companies occasioned when they submitted to the 
i lamp agents their recent lamp rider calling for 
six turnovers a year, these companies have entirely receded 
from their position that this number of turnovers was 
practicable. 

When this proposed action was placed before the jobbers 
in Cleveland last November, the opinion was virtually 
unanimous that six turnovers a year were impossible, 
especially under present shipments. The manufacturers 
have taken into account the opinions of their agents in 
this matter, because of the close association of these agents 
with the trade, and have just withdrawn the rider, leaving 
the agents on the same basis as heretofore. There rests 
with these agents merely the moral persuasion to shoot for 
the highest rate of turnover possible. 





Trend in Commercial Fixture Design 
Toward Use With Gas-Filled Lamp 


EFINITE tendencies in lighting fixtures are more 
Desi discernible today than they have been for 

several years past. This is true for industrial types, 
commercial types and residential types. It is perhaps 
because planning and designing done during the war have 
all at once crystallized into actuality. In the industrial 
and commercial fixtures the prevailing influence on design 
has been the greater knowledge of the operating require- 
ments of the gas-filled incandescent lamp. For use with 
this type of lamp, reflectors have been developed consisting 
of a dome and a skirt of porcelain-enameled steel. This 
is most commonly exemplified in the R.L.M. standard 
which has come into such common use that its character- 
istics are well known. The tendency to follow this general 
design is quite marked and is fairly well understood by 
the trade. 

On the other hand, developments in the totally or partly 
inclosed fixture for gas-filled lamps have not been as widely 
heralded. In the earlier days these fixtures were all built 
with ventilating openings at the top and the bottom so 
that air could circulate past the bulb of the lamp. Depend- 
ence for the circulation was placed on the heat from the 
lamp itself, it being expected that the hotter air within 
the fixture would create a chimney effect to cool the lamp 
and parts of the fixture. There were several errors in this 
assumption. The first was in estimating the value of the 
chimney effect. The inclosed column of air under consider- 
ation was in most cases less than a foot long, and with 
such a short air column the temperature differences wera 
not enough to create a real draft. What was created was 
a gentle suction which was sufficient only to suck in dirt 
particles to deposit on the lamp bulb and the fixture in- 
terior. Moreover, once these were inside the unit and 
were deposited, there was slight chance of any air current 
dislodging them. This type of fixture for these reasons 
sometimes gave more trouble from dirt than did a bare 
lamp from which dirt might be blown off. This same ven- 
tilation idea had the further disadvantage that it collected 
all of the heated air and carried it up around the neck of 
the lamp and around the wires leading into the fixture, 
which are two places where cooler operation is desirable. 
Many of these difficulties could not be foreseen, of course, 
and it is only since practice has brought them out that 
improvements have been possible. 
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The way out of these difficulties, according to presen 
tendency, seems to be through totally inclosing the fixtures 
and making them dust-tight and nearly air-tight. Where 
air spaces were once thought necessary in fixtures clear 
glass has now been substituted. Even at the fitter it seems 
likely that oiled felt or a similar substance will be used 
to check this last path by which dust might enter the in- 
closing globe. A felt joint is considered advisable here to 
permit the fixture to breathe. As the air within the dif- 
fusing globe expands with heat it is driven out, and as 
the unit cools it draws air in. If the new air enters through 
oiled felt, it will lose most of the solid particles it carries. 
In the general group of fixtures that fall in this class are 
many designs intended for a variety of uses, but the broad 
tendency is for total inclosure to reduce maintenance labor 
to a minimum. 





Dutch Lamp Manufacturer Licensed 
by G. E. to Make Lamps in Canada 


HE Just & Hanaman fundamental incandescent lamp 

patent, under which virtually all lamps are manufac- 

tured in the United States, apparently is considered 
fundamental in Canada, according to the announcement 
which has been made just this week to the effect that the 
Canadian General Electric Company, Ltd., has issued a 
license to the Canadian Laco-Philips Company, Ltd., to 
manufacture incandescent lamps in Canada for distribution 
in that country. Up to six months ago the Laco company 
was a vital factor in the distribution of lamps in Canada, 
but since that time it has not imported any from Holland, 
it is stated, because of- high manufacturing costs in that 
country. 

The Canadian Laco-Philips Company’s interests will 
organize a new company and are arranging to have the 
stock largely in the hands of Canadian electrical interests 
in different parts of Canada, and will continue to have, as 
heretofore, a Dominion wide distribution of lamps under 
the trade-name “Laco.” The company has, however, no 
license to import lamps. Arrangements are being made to 
take over one of the existing lamp companies of Canada 
so that the manufacture in that country will very shortly 
be commenced. 

It was only in the Feb. 21 edition of the ELEcTRICAI. 
WORLD that announcement was made covering the combina- 
tion of the Philips Incandescent Lamp Works in Holland 
with the Edison Swan Electric Works, Ltd., in England. 





Necessity of Financing Foreign Trade 
Through Foreign Investments 


N SPITE of the drop in foreign exchange, electrical ex- 

ports have been maintained because of credits in this coun- 

try and because of the urgent need for the goods abroad. 
This large export business can hardly be expected to last, 
however, in the face of the depreciation which foreign ex- 
changes have suffered. Europe can buy only on long-time 
credit which banks at the present time are virtually unable 
to furnish. 

In this connection Richard S. Hawes, president of the 
American Bankers’ Association, in an address on “The 
Banker and the Electrical Industry,” given before the St. 
Louis Electrical Board of Trade on Feb. 3, stated that the 
United States is drifting into a fog of economic conditions 
and that financiers have no precedents to guide them in 
their efforts to improve matters. He was very optimistic 
about the future, however, and was confident that solutions 
would be found for the problems now facing the country. 

Mr. Hawes said, speaking of the two ways in which ex- 
ports of electrical and other commodities could be financed, 
that the method of government aid was out of the ques- 
tion. The remaining method was by the sale of foreign 
securities in this country, and on this point the electrical 
industry should understand, said the speaker, that the so- 
lution of foreign trade finance rested with the investing 
public of America. He thought that through the forma- 
tion of a holding company which would buy foreign securi- 
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ties and guarantee them to American investors some of the 
surplus purchasing power of the country, which far excelled 
its producing power during the last six months, could be 
diverted into foreign channels. This plan is now being 
considered by a committee of financiers, Mr. Hawes added. 

The foregoing applies more particularly to exports to 
Europe, which is buying more than it sells. The reverse 
is true of South America and Japan, for the United States 
is shipping gold to those countries to cover the trade 
balance against it. One way to help bring the trade 
balance in favor of this country is for the electrical in- 
dustry to increase its business with South America and 
Japan. At the rate at which gold is now being shipped out 
of the country it is said that the surplus of the precious 
metal will disappear in about six months unless more gold 
is received from abroad. 








Metal Market Situation 


OWARD the end of last week copper inquiries began 
- to turn into orders for domestic consumption, and sub- 
stantial sales for shipment during the last part of the second 
quarter were made by producers at 19 cents. After the 
holiday the sales kept up, and quite a volume of business 
in rather small lots is being done for May and June delivery. 
Producers are holding their prices firm at about 19 cents 
not only for nearby delivery but also for delivery through 
June, although some little amounts of prompt copper have 
gone for a shade under this figure. 

The outside market also is experiencing a stronger tone, 
and some sales have been made at prices slightly above 
those of the producers. Most of the buying in both markets, 
however, is for the second quarter. The third quarter is 
not lacking in attention, but sellers are not very anxious 
to book any of the inquiries that are about for deliveries 
as far ahead as that. For this position producers are 
quoting 19.75 cents f.o.b. refinery, while the outside market 
is quoting 19.50 to 19.75 cents. 

Copper production is still being held in leash to a certain 
extent as the producers feel that it would be unwise to open 
up and free a greater tonnage than can be used at this 
time. It is probable, however, that with another b'g move- 
ment of the metal, such as was occasioned in December 
and January, the producers would bring about a general 
expansion of their production, and such an era of heavy 
buying would not be unexpected late in March. 

Copper export buying has fallen off a bit in the last 
few days, but foreign stocks are getting low, and it will 
be a case of discontinuing activities in those countries or 
submitting to unfavorable exchange rates. The probabili- 
ties are that foreign buying will pick up again because the 
manufacturers are not of a disposition to give up entirely. 

The leading lead-producing company has again raised 
its quotation 25 cents, bringing spot lead in New York to 
9 cents a pound. The outside market, of course, has fol- 
lowed and is still slightly above this producer’s price. 
Demand has not let up nor has the supply caught up. 
In fact, production has not increased in a_ satisfactory 
manner, and the opinion has been expressed among the 
trade that it is no larger than it was a year ago. 


NEW YORK METAL MARKET PRICES 


Feb lo — od Feb 24 
appel 2 d cr sd 
London, standard spot........... ; 185 UO 121. 0 O 

Cents per Pound Cents per Pouna 
Prime Lake 5 19 00 19.25 
Electrolytic . ites onestes 18 50 18 75 to 19. 00 
Casting , ; -_ 18 00 18. 62! 
Wire base 22.25 22.25 
Lead, trust price ; 8 75 00 
Antimony . 11.623 11.62! 
Nickel, ingot 43.00 43.00 
Sheet zine, f. o. b. smelter, irae esl 12.50 12.50 
Spelter, spot 9 05to 9.15 9 35 
Cin 59 75 64.25 
Aluminum, 98 to 99 per cent 31 00 to 32.00 31.50 to 32.00 


OLD METALS 


Centa per Pound Cents per Pound 


Heavy copper and wire . lo 50 to 17.00 16.50 to 17. 25 
Brass, heavy waa ; 9 50 to 10.00 9.50to 10.00 
Brass, light . ; 8 75to 9.00 8. 75to 9.00 
Lead, heavy é 7.25t0 7.373 7.22 t6° 7.20 
Zine, old serap 5 00to 35 12? 5.00 to 54.12! 
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T CANNOT be said that stocks are catching up in any 
volume to do more than begin to supply the demand which 
carries over from day to day. However large the ship- 
ment, it frequently goes to consumers without passing 
through warehouses. The lull in the supply business in 
the East is temporary, and jobbers feel that it will pass 
with the tie-up in transportation, both interstate and local. 

Some manufacturers are booked so far in advance they 
are requesting their customers to go elsewhere. Not only 
manufacturers but also many jobbers are quoting prices 
which shall prevail at time of shipment on such material 
as conduit, flexible armored conductor, boxes and locknuts 
and bushings. Much other long-time shipment material is 
on this basis. 

Rubber-covered wire shipments are lengthening again, 
but at that it is in better jobber stock than weatherproof, 
especially in sizes Nos. 6, 8 and 10. Loom continues low, 
although some lots are getting through better. Schedule 
materials are in better supply. Particular shortage is in 
materials using steel in their make-up. Single-phase mo- 
tors are still short, and in the South distribution trans- 
formers under 25 kva. and 10-amp. meters are low in supply. 

Cross-Arms, simplex irons and heating pads and Gen- 
eral Electric distribution transformers are higher in price. 


NEW YORK 


Supply sales are still on a diminished scale. Freight 
movement is still slow and local transportation is badly 
handicapped because of blocked streets. However, job- 
bers have sufficient material to supply the daily needs of 
the trade, although they cannot fill complete orders on 
many of the wiring supplies. Jobbers are recalling prices 
on conduit, flexible armored conductor, locknuts and bush- 
ings and outlet boxes, and are quoting for future delivery 
on prices which shall prevail at that time. 

Friction tape is suffering a shortage and manufacturers 
are urging the trade to anticipate their requirements well 
in advance. Stocks are very short. Price advances are 
placing it about on a par with rubber tape. 

Cross-Arms.—Prices of fir cross-arms advanced 10 per 
cent on Feb. 20. This advance is effective on Eastern 
shipments. It is expected that pins and poles will follow 
later. 

Tapes.—Friction tape prices have advanced so as to place 
this material almost on a par with rubber tape as far as 
price is concerned. One grade of common friction tape is 
selling for 48 cents in 100-lb. lots, with rubber at 50 cents. 
One jobber: reports no stock of friction tape but. expects 
some in two weeks. 

Rigid Conduit.—Small stocks can be found here and there. 
Many jobbers are paying premiums for delivery. One- 
half-inch black may be bought at just under $79 in 1,000-ft. 
lots. At least one jobber has had }-in. galvanized offered 
to him at $91, although from another source it was quoted 
at $80. 

Flexible Armored Conductor.—The trade is being sup- 
plied in a hand-to-mouth way; No. 14 double strip is bring- 
ing around $96 and $99 in 1000-ft. lots. 

Lamps.—Large stocks are reported by certain agents, 
but the 100-watt size is reported short from other sources. 

Non-Metallic Flexible Conduit.—Loom seems to be com- 
ing in a little better; small sizes are scarce, but conditions 
are better in the larger sizes. 


Schedule Material.—Poor deliveries are keeping stocks 
low. Certain manufacturers say they are many months 
behind on shipments and one advising those wishing to 
book orders to buy elsewhere. 
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Heating Appliances——Stocks are in extremely poor 
condition because of the delivery situation and sales must 
be made from supplies affording very little choice. 

Moving-Picture Cord—A shortage is reported on ac- 
count of the asbestos situation, with no immediate relief 
in sight. The demand is heavy. 


Park Cable.—Manufacturers are behind on shipments be- 
cause of the shortage of the steel covering. Municipalities 
are ordering in good amounts for their spring extensions. 

Wire.—Prices are holding steady. No. 14 rubber-cov- 
ered is selling for $12.50 to $13 for 1,000 ft. Deliveries 
from the mills are getting a little longer again, about 
forty-five days ruling. 

Transformers.—General Electric distribution types of 
33,000 volts and less and 500 kva. and less are up about 10 
per cent, as of Feb. 9. 


CHICAGO 


Jobbers in this section state that the most important 
feature of present business conditions is not the volume of 
business that can be secured but rather the service that can 
be given customers. The uncertainty of obtaining goods 
of all kinds from manufacturers, with the attendant slow 
deliveries to customers, is making the paramount issue that 
of the customers’ good will. With the thought that unsat- 
isfactory service will prove to be a boomerang affecting 
future business at a time when business conditions may not 
be so good, one large concern is paying salesmen a bonus 
on the basis of satisfied customers rather than on the vol- 
ume of orders brought in. There is a growing feeling 
among manufacturers and jobbers that orders which can- 
not be filled are a detriment to the good will of the estab- 
lishment. Believing that price revisions will be downward 
before the year is over houses are being set in order for 
that eventuality. In all probability some lines have not 
reached the price peak and further advances may be ex- 
pected. Among such items are control equipment and 
sheet-steel products. Business in pole-line material is 
picking up about a month earlier than in other years. 
This is thought to be due to the experience the trade has 
been having with slow deliveries. New building is being 
curtailed to a considerable degree by the scarcity of labor 
and to an even larger extent by the shortage of nearly all 
materials. A third large central station in this territory 
has decided to install an automatic rotary converter sub- 
station. Building permits in Chicago for the week ended 
Feb. 21 amounted to $2,700,000. Four large apartment 
buildings were included in this list. 

Wire.—Stocks of wire are in fair shape in most cases. 
Weatherproof is in the majority of cases not so well stocked 
as rubber-covered. Prices remain steady with rubber-cov- 
ered No. 14 at $12.50 per 1,000 ft. in 5,000-ft. lots. Weather- 
proof is quoted at $31.75 per 100 Ib. for No. 6, in quan- 
tities from 100 lb. to 500 lb. No. 8 is quoted at $32.75 per 
100 lb. in the same quantities. 

Non-metallic Flexible Conduit.—Stocks are low in loom. 
Several houses state that they have had no loom stocks for 
several months, any that is received going direct to the 
trade. Quotations are being made on 32-in. in 5,000-ft. 
lots at $33.50 per 1,000 feet. 

Flexible Armored Conductor.—Stocks are very low and 
prices have been withdrawn in numerous cases. Quotations 
of $100 per 1,000 ft. are being made on No. 14 two-wire 
in coil lots. 

Conduit.—Prices are fairly uniform with quotations on 
delivery basis in most cases. Deliveries are very slow with 
stocks in poor condition. 

Knobs and Tubes.—Prices are stationary with stocks very 
low as a rule. The demand is heavy. 

Motors.—Motor prices are about 10 per cent higher in 
lines manufactured by the smaller companies as compared 
with the larger companies. Stocks are low in small motors. 

Cross-Arms.—On Feb. 20 an advance of about 12 per 
cent was announced. Stocks are fairly good at present as 
they have been built up in preparation for the spring 
business. 
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Schedule Material.—Stocks are unusually spotty. The 
trade has learned to anticipate its needs, and in some cases 
contractors are well stocked on all items. 


Heating Appliances.—The volume of business has fallen 
off somewhat, but it is still as large as can be handled in 
good shape. 


BOSTON 


Orders continue to pour into the jobbing houses at a 
record-breaking pace, notwithstanding the almost complete 
paralysis of railroad freight transportation resulting from 
recent storms. City deliveries are being made without 
serious trouble, and improved mail service has resulted in a 
marked gain in collections. The peak of the influenza has 
passed, and better labor conditions are anticipated in the 
immediate future. Prices continue firm, with advances 
locally in armored flexible conductor, Simplex irons and 
heating pads. Stocks are chaotic as to make-up, many 
broken types and sizes being noted. Appliances are run- 
ning scarcer, but wiring materials apart from porcelain are 
in better supply. A leading jobber states that up to Feb. 
18 his business this month ran far ahead of the entire 
month a year ago, and the indications are that he will 
double his 1919 business this year. Single-phase motors 
and non-metallic flexible conduit are very scarce. Building 
operations continue to show expansion. The United Elec- 
tric Light Company, Springfield, Mass., will build a 10,000- 
kva. substation this year to serve the north end of the 
city and has contracted for a 25,000-kva. turbo-genecating 
unit within the past few days. Important housing plans 
are going forward in the Connecticut Valley. 

Wire.—Prices are steady and the supply is good. Rub- 
ber-covered wire is quoted on a 30-cent base, weatherproof 
at 29 to 30 cents, and bare at 26 cenis. No. 14 rubber- 
covered brings $11.50 per 1,000 ft. Demand is healthy. 

Flexible Armored Conductor.—This material is quoted at 
$98.50 this week for No. 14 single-strip and $108.50 on 
double-strip, in coil to 1,000-ft. lots, showing an advance of 
$3.50 to about $5 over a week ago. Stocks are low and no 
immediate betterment is expected. 

Metallic Flexible Conduit.—Very little of this material 
can be had, and jobbers are looking out for old customers 
only. A 15 per cent discount off list is quoted, with active 
demand. 


Non-Metallic Flexible Conduit.—Prices are steady at $37 
per 1,000 ft. for s2 in. and $40 for j-in. sizes in coil to 
1,000-ft. lots. The market is almost exhausted. 

Porcelain Tubes.—Standard packages sell, when obtain- 
able, at $9 per 1,000 in the 3-in. size. Famine conditions 
prevail in many stock rooms. 

Nail-it Knobs.—These are almost out of the market. One 
jobber drew a carload shipment from the railroad raffle a 
few days ago, but the knobs never reached the sidewalk 
in front of his stock room. A recent quotation is $28 per 
1,000, in barrel lots. 

Sockets.—On Feb. 9 leading Boston jobbers doubled the 
manufacturers’ list on Bryant, Hubbell, Pass & Seymour, 
Paiste, Cutler-Hammer and Weber sockets, switches and 
plates arid established the following discounts: Less than 
& standard package, 30 per cent; 4 standard package, 
424 per cent; standard package, 55 per cent. The supply 
is at present good, with pulls quoting at 50 cents, keys at 
28 cents and keyless at 26 cents, in case lots. One jobber 
had 50,000 pulls on hand Monday. 

Rigid Conduit.—Demand far outruns supply. Black pipe, 
3-in., is quoted at $83.75 per 1,000 ft. and white at $88.85. 
Shipments are very uncertain, and there is no likelihood of 
an adequate supply for some time. 


Dry Cells.—A.fair demand and reasonably good stocks 
are noted. No. 6 cells bring $32.90 per 100, and the igni- 
tion type $33.90, in barrel lots. 

Appliances.—Simplex irons have advanced from $7 to 
$7.50 list and heating pads from $9.50 to $11 list. Manu- 
facturers of electric tableware are swamped with business. 
Jobbers are ordering well into the fall. Washers and 
cleaners are in great demand, but transportation conditions 
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are slowing down deliveries. Much interest is being dis- 
played in electric mangles. Toasters are running low. 

Motors.—Single-phase motors are quoted around twen- 
two weeks’ delivery. Polyphase motors of 1,800 r.p.m. 
rating are scarcer, but the 1,200-r.p.m. units are easier at 
the moment. Motors of 75 hp. rating and over are much 
more available, and not a few odd sizes are to be picked 
up readily. 


ATLANTA 


Influenza, which is almost epidemic throughout a large 
portion of the Southeastern territory, has failed as yet to 
cause any appreciable slowing down in the amount of or- 
ders received. Many firms, however, are reporting insuffi- 
cient help owing to employees being away on account of 
illness, and outgoing shipments are therefore somewhat 
interfered with. 

Despite an increase in price in nearly all lines of build- 
ing materials, announcements of new construction continue 
to be received. Plans have been announced for the con- 
“struction of a new office building, several large apartment 
houses and a number of new store buildings in Atlanta, 
while reports from all of the Southeastern cities show 
similar activities. A great many of the smaller towns are 
announcing construction of hotels. 

The increasing difficulty in obtaining supplies of all kinds 
is reported by all jobbers. Stocks are becoming more and 
more scant, while supplies of material into which steel 
enters largely are practically wiped out. This difficulty 
is on the increase and is having a tendency to slow down 
construction, with the consequence that labor is reported 
easier than has been the case for some months past. 

Bank clearings continue to show a healthy gain and 
collections throughout the territory are reported fair. 

Conduit.—If possible, the conduit situation is worse than 
heretofore reported. Jobbers are receiving only small 
allotments on their orders and are reporting these allot- 
ments taken forty-five to sixty days in advance. 

Armored Conductor.—No stocks worth mentioning are 
in the territory. Deliveries are slow, reported at approxi- 
mately three months, but prices remain steady. No. 14, 
two-conductor, lots of 1,000 ft. to 2,500 ft., commands 
$108.90 per 1,000 feet. 

Wire.—A slight improvement is noted in the wire situa- 
tion. Several large shipments have been received, and 
this has served to relieve the shortage. There is still 
considerable difficulty, however, in obtaining No. 6, No. 8 
and No. 10 weatherproof. Shipments are fair, with rubber- 
covered on 28-cent base and weatherproof on 29-cent base. 

Non-Metallic Flexible Conduit—-One jobber reports the 
receipt of a large shipment which will serve to fill a great 
many of the back orders, relieving the tension somewhat. 
The demand continues brisk, and in the face of slow deliv- 
eries this relief will be only temporary. Prices, \s-in., lots 
250 ft. to 1,000 ft, $4.14 per 100 ft.; s%-in., lots 250 ft. to 
1,000 ft., $3.80 per 100 feet. 

Transformers.—Stocks of distributing transformers up 
to 50 kva. are reported spotty, the demand for the more 
popular sizes having depleted local stocks despite fair ship- 
ments of approximately four weeks. High-tension outdoor- 
type, however, are not to be had under sixteen to eighteen 
weeks, all local stocks being exhausted. Prices have ad- 
vanced approximately 10 per cent on the high-tension type 
of transformer. 

Meters.—Good stocks of 5-amp. meters are reported, but 
there is a shortage in the larger sizes. There is an ex- 
cellent demand and business is double that of last year. 
One large manufacturer reports several of the moderate- 
sized utilities having standardized on the 10-amp. size in 
place of the 5-amp. size. 

Schedule Material.—Poor shipments are causing stocks 
to become rapidly depleted. Jobbers fear a severe short- 
age unless production is materially increased. 

Electric Arc Welders.—A broadening market is reported 
for this specialty, the growth of manufacturing concerns 
throughout the section creating considerable demand for 
this class of electric apparatus. 
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SAN FRANCISCO 

Rain has softened the ground and relieved the great dis- 
tress, but as only an inch of snow fell on the Sierras, it is 
probable that measures similar to those effective in war 
time will be passed regulating the unnecessary consump- 
tion of electricity. Cattle men were on the verge of ship- 
ping cattle out of the state to Texas. 

Cross-Arms.—The 5-ft. four-pin arm in average quan- 
tities sells for about 10 cents each f.o.b. Pacific Coast 
points, and the 3i-in. x 4i-in. power arm, with the spacing 
required by law, for 124 cents in the same size. These 
prices are about 15 per cent over those prevailing during 
last year. Distributers’ stocks are good, since the mills 
have generally caught up on back orders and new orders 
have been scattering. 

Poles.—-Prices are steady, stocks are fair, and the call is 
reasonably good. Shortage of power through lack of water 
will curtail 90 per cent of extensions contemplated during 
1920, it is said, but orders for linking up systems will con- 
tinue a demand that will be fairly steady through the 
coming year. 

Insulation Material.—The call for friction and rubber 
tapes is very steady, although confined to commercial 
grades. The demand for the higher-priced tapes seems to 
be decreasing year by year. Present prices on 8-o0z. rolls 
of friction and rubber tape, respectively, in the standard 
quantity of 100 rolls, are 27 cents and 29 cents per pound. 
Business is very good because of many standard wiring 
jobs, but calls for other insulating material, such as insu- 
lating tape and cloth, is not so good as it was in 1919. The 
rewinding and repair of motors has dropped appreciably. 


SEATTLE—PORTLAND 


Business in this territory is flowing along smoothly with 
no particular increases or decreases. Both jobbers and re- 
tailers report house-wiring devices, domestic appliances, 
ornamental lighting fixtures, lamps, etc., moving well. 

Demand for heavy power apparatus and accessories re- 
quired by ship-building plants and allied industries is at a 
minimum. In the Seattle district, particularly, steel ship. 
building is practically at an end for the time being. Yard 
owners, according to reports, are still negotiating for con- 
tracts, but no awards have been made public. However, 
the award of a considerable number of drydock and remod- 
eling contracts by the Emergency Fleet Corporation is re- 
placing some of the shipyard work. Machine shops and 
foundries are operating to capacity, despite the loss of a 
heavy volume of shipyard work formerly handled by them, 
and the demand from this quarter for motors, etc., has kept 
up satisfactorily. The Seattle schoolboard has instructed 
the school architect to prepare plans immediately for school 
structures to cost $1,300,000, and bids will be called for at 
an early date. Indications are that big business building, 
aside from residence construction, will be carried on to a 
considerable extent in the Puget Sound district commencing 
this spring. 

The Portland district reports business good throughout 
the district. The only difficulty for the coming year, which 
is growing more serious each week, is the inability to deliver 
goods sold. Items which until recently could be promised 
for shipment in six or seven weeks are now uncertain for 
six or seven months’ delivery. 

An electrical manufacturing plant in Seattle will shortly 
begin operation, manufacturing from 100 to 200 electrically 
operated washing machines per month. 

Table Stoves.—Several Seattle retailers report the demand 
for this type of appliance steadily on the increase, and 
considerable difficulty is experienced in maintaining a sem- 
blance of fair stocks. Prices show no increase. 

Electric Ranges._Demand for these is showing a satis- 
factory increase. Several large apartment house projects 
in the city plan to install electric ranges throughout. 
Stocks are in fair condition. 

Schedule Material.—In the face of a brisk demand job- 
bers’ stocks are well maintained, although unless deliveries 
are made shortly from Eastern factories, a shortage will 
develop. Prices are steady. 
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Lamp Guards Fit Steel Reflectors 

Steel lamp guards designed to fit on 
any type of metal reflectors are being 
offered by Frank W. Morse, 289 Con- 


gress Street, Boston. These reflectors 
are of heavy galvanized steel with 
electro-welded joints. They clamp 


around the edge of the reflector and 
are held firmly in place by a screw- 





MADE FOR ANY REFLECTOR 


eye bolt. Padlocks are furnished with 
the guards if desired. The guards are 
made to fit reflectors from 6 in. to 24 in. 
in diameter. A shallow type of guard 
is made for bowl-shaped reflectors, and 
for the street-lamp type of’ reflector 
guards 11 in. or 12 in. deep are used. 
The guards are provided with a hinge 
so that lamps may be removed without 
unbolting the guard from the reflector. 


Two-Stage Amplifier and Detector 

Two amplifying transformers 
mounted on one base make up the two- 
stage amplifier of the International 
Radio Telegraph Company, 326 Broad- 
way, New York City. This apparatus 
is designed for use with standard 
audion tubes having four-contact bases. 
The amount of amplification is variable 
by means of a filament rheostat which 
controls both tubes. This amplifier, it 





TWO-STAGE RADIO AMPLIFIER 


is claimed, will ordinarily give about 
350 times the signal intensity had by 
connecting the telephone directly to 
the audion, and a single stage will 
usually give about twenty times this 
intensity. A modification is provided 
by a switch which changes the internal 
connection to either one-stage or two- 
stage as may be required. This ampli- 


NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 


SORERE ECR S RSS S eS R REE Renee e eR EERE SEER SEL ESSE RESET ESE EESESESE SSCS ESC T ESSERE EEEEOEEEESEEUOR ES SEES RSSSESESSSSSEEEESSEESESEES REESE 


ELECTRICAL WORLD 





fier may be used as a_ single-stage 
device even though one of its tubes is 
broken or burned out. Should it be 
desired to use the amplifier with a crys- 
tal detector, a modified transformer 
can be supplied fo~ the first stage. 


Compact Motor-Driven Air 
Compressor 

For use where floor space is scarce, 
as in salesrooms, oil-filling stations, 
ete., a motor-driven air compressor is 
being manufactured by the Brunner 
Manufacturing Company, Utica, N. Y. 
The 32-gal. tank rests on a cast-iron 
base which supports four pipes hold- 
ing the frame for the power plant. 
This plant consists of an air com- 


pressor with a displacement of 23 cu.ft. 
per 


of free air minute and a 4-hp. 





WILL FIT INTO A CORNER 


which it is said will start the 
against 130 lb. pressure 
The motor is 


motor 
compressor 
without overloading. 


furnished in alternating-current or 
direct-current type for 110 and 220 


volts, and also for 32 volts direct cur- 
rent. The floor space taken is 20 in. 
x 22 in., and the height is 56 in. 


Foot-Operated Tumbler Switch 


Solid construction, compactness and 
reliable operation are features of a 
tumbler switch for use on vacuum 
cleaners, washing machines and other 
household appliances which has _ been 
developed by the General Electric Com- 
pany of Schenectady, N. Y. The 
switch has a very heavy nickel cover 
with a rugged porcelain base, and the 
handle is of compound. The construc- 
tion is of sufficient strength to permit 
of the switch being operated by food, 
and such operation is further facili- 
tated by the fact that the knob is 
knurled to prevent the foot front slip- 


ping. It is rated at 3 amp., 250 volts, 
and at 5 amp., 125 volts. 


Industrial Lighting Unit 
The Luminous Unit Company of St. 
Louis has a new development in indus- 
trial lighting called the “Industrolite.” 
Both reflecting members of the new 
unit are porcelain-enameled, and sup- 
ports are nickel-finished. The dark 


brown of the outside of the large shade 
the 


contrasts with white porcelain. 





HAS TWO REFLECTING SURFACES 


Heavy construction of all parts, the 
manufacturer says, insures permanence 
and freedom from trouble. The unit 
is made in two sizes, 75-watt and 200- 
watt. 


Lineman’s Safety Belt 

A belt for electrical linemen has 
been put on the market by the Indus- 
trial Products Company, 1001 Chestnut 
Street, Philadelphia. The belt is ir 
two parts, a body belt and a safety 
strap. The body belt is 2 in. wide with 
a 3-in. leather cushion inside which is 
looped around the D rings. The safety 
strap is 2 in. wide and 6 ft. long. The 


buckle is protected by leather rein- 
forcement. 
Radio Amplifying Coil 
An amplifying coil with iron core 


designed to operate with the vacuum 
tube detectors now on the market has 
been developed by the Clapp-Eastham 
Company, Cambridge, Mass. Two or 
more of these coils may be used with 





AMPLIFIES VACUUM-TUBE CURRENTS 


as many amplifying tubes and still 
greater amplification be secured. This 
coil is supplied mounted, as shown in 
the illustration, for screwing to a table, 
or without the iron stand for mounting 
on a panelboard. 
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THE WIRT COMPANY, Philadelphia, 
Pa., manufacturer of electrical supplies, 
will erect a new addition for increased 


capacity, and plans have also been made by 
the company for alterations and improve- 
ments in the existing works. 
UNITED WIRE AND SUPPLY 
PANY, Auburn, R. L 


COM- 
plans for the con- 


struction of a two story addition to its 
Cranston plant. The structure will be 
about 40 ft. x 250 ft. and is estimated to 


cost $100,000. 

THE SELECTED ELECTRIC APPLI- 
ANCE COMPANY, Providence, R. IL, has 
filed notice with the Secretary of State of 
an increase in its capital to $60,000 to pro- 
vide for general business expansion, 

NEW PLANT FOR HURLEY COM- 
PANY.—The Hurley Machine Company, 
Chicago, is extending its manufacturing 
facilities into two additional plants. The 
company’s plant No. 1 at Fifty-fourth and 
Cicero Streets, Chicago, will continue to be 
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of a new com- 
manufacture otf 


plans for the organization 
pany to specialize in the 
electrical goods. The new interests have 
acquired property at Plane, Hackett and 
Warren Streets, formerly the Hedenberg 
Iron Works, about 191 x 370 ft., for the 
preposed new plant. It is understood that 
the new works will be erected on the unit 
plan, the initial building to be about 
eight-story with construction work to be 
inaugurated early in the spring of the com- 
ing year, and estimated to cost about 
$400,000. About 130,000 sq. ft. of floor 
space will be utilized. 


THE VACUUM CLEANER SPECIALTY 
COMPANY, INC., New York City, during 
December received a formal complaint from 
the Federal Trade Commission because of 
“disparagement of competitors’ goods.” 

G. L. WASHINGTON of the Westing- 
house Electric International Company has 
left for Cuba to join the sales department 
of the Havana office of the company. 


HURLEY MACHINE COMPANY’S ANNUAL SALES CONFERENCE 


its full capacity, plant No. 2 
will be started at Halsted and Fulton 
Streets, and plant No. 3 will be opened 
at Waukegan, Ill. It is planned that in 
the year 1920 this company shall do four 


operated at 


times the amount of business which it did 
in 1919. According to the company’s 
January report, it did about $6,000,000 


worth of business in 1919, and therefore, 
according to its estimates, it should do 
about $24,000,000 of business in 1920. This 
figure may be compared with a figure of 
$50,000,000, which is said to be the total 
production of the washing-machine indus- 
try for 1919. 

THE TRENLE PORCELAIN COM- 
PANY, East Liverpool, Ohio, suffered $75,- 
000 loss in a fire on Jan. 20. The com- 
pany, which manufactures electro-porce- 
lain, will rebuild its factory at once, it is 
reported. 

THE VAN DORN ELECTRIC TOOL 
COMPANY, Cleveland, Ohio, is building a 
four-story addition of 30,000 sq.ft. of floor 
space for the manufacture of portable elec- 
tric drills, reamers and grinders. 

THE AMERICAN NATIONAL EXPOSI- 
TION, INC., 132 West Forty-Second Street, 
New York City, announces that an exhibi- 
tion of American manufactures will be held 


under its direction in Buenos Aires next 
November 
Cc. W. CURTISS and A. B. CHASE, re- 


cently general manager and factory man- 
ager, respectively, of the Splitdorf Elec- 
trical Company, Newark, N. J., have formed 


THE BLAW-KNOX COMPANY, Pitts- 
burgh, Pa., announces that O. A. Olstad, 
formerly connected with the New York 


office, has been made manager of the New 
England territory, with offices in the Lit- 
tle Building, Boston, succeeding A. W. Ran- 
some, who has been appointed manager of 
the Pacific Coast territory, with offices in 
the Monadnock Building at San Francisco, 
Cal. 


THE MARTINDALE ELECTRIC COM- 
PANY, 11737 Detroit Avenue, Cleveland, 
Ohio, is the new name of what was for- 
merly The Handy Supply & Manufacturing 
Company, the change dating from Jan. 1. 
E. H. Martindale is president and general 
manager and only recently resigned as 
sales engineer of the National Carbon Com- 
pany to become president of The Handy 
Supply & Manufacturing Company. Mr. 
Martindale is a graduate of Case School 
of Applied Science, class of 1908, a mem- 
ber of the board of directors of the Ameri- 
ean Institute of Electrical Engineers and 
spent a year in France as captain in an 
engineering regiment. In addition to its 
business in commutator stones, commuta- 
tor slotting files and insulating varnishes, 
the Martindale Plectric Company will act 
as exclusive agent for Volk refillable fuses, 
Marble-Card direct-current motors and 
generators, St. Louis Electrical Works al- 
ternating-current motors and Chandeysson 
industrial sewing-machine motors, as well 
as distributing products of the Efficiency 
Electric Company. 





VoL. 75, No. 9 


THE REMMERT MANUFACTURING 
COMPANY'S electric washing-machine fac- 
tory at Belleville, Ill, was destroyed by 
fire on Jan. 27. Seven hundred finished 
machines and a large stock of materials 
were also destroyed. The work of rebuild- 
ing the factory was started almost imme- 
diately, and the company hopes to begin 
making washing machines again by March 1. 

THE CENTURY ELECTRIC COMPANY, 
St. Louis, Mo., is proceeding to increase 
its manufacturing facilities about 60 per 
cent by the erection of a 180-ft. x 106 ft 
six-story factory building near the present 
plant. The company has purchased suffi- 
cient ground to provide for the growth of 
its business for some years to come. The 
present addition is to permit expansion in 
the lines of alternating-current motors. 


THE LAPP INSULATOR COMPANY, 
Le Roy, N. Y., announces that it is proceed- 
ing immediately to the erection of an addi 
tional factory and the installation of con- 
siderable new machinery to increase its 
capacity 60 per cent within the next five 
months. The capital is also being increased 
from $150,000 to $500,000 to take eare oi 
rapidly increasing business. 

THE GENERAL INSULATR COMPANY 
Brooklyn, New York, at its board of di- 
rectors’ annual meeting in January voted 
to increase the capital stock of the com- 
pany from $50,000 to $250,000. 


THE KING MANUFACTURING COM- 
PANY, St. Joseph, Mo., manufacturer oi 
street lighting standards, fixtures, ete., is 


building a forty-thousand-dollar foundry, 


R, E. UPTEGRAFF, designing engineer 
with the Adams-Bagnall Electric Company 
(as stated in the May 10, 1919 issue of 
ELECTRICAL WoRLD) announces his resigna- 
tion as of Jan. 31. He is to continue his 
engineering work with Rutherford & Upte- 
graff, First National Pank Building, Pitts- 
burgh, Pa. 

THE RHODE ISLAND GLASS COM- 
PANY of the General Electric Company has 
begun work on an addition to its plant at 
Central Falls, R. I. The new building will 
be about 50 ft. x 96 ft. and will be three 
stories high. 


THE GENERAL LEAD BATTERIES 
COMPANY, 123 West Fifty-sixth Street 
New York, manufacturer of storage bat 
teries, haS made plans for the erection of 
a plant at Lister Avenue and Chapel Street, 
Newark, N. J., to cost $150,000. 


THE MAYTAG COMPANY, Newton, 
Iowa, has under way a five-hundred-thou- 
sand-dollar factory expansion involving a 
foundry, 310 ft. x 134 ft., and a four story 
addition to the washing-machine assembly 
building, 520 ft. x 90 ft. 


H. N. SPENCER, president of the Howell 
Electric Motors Company, Howell, Mich., 
announces that the brass foundry, shipping 
and reserve stock rooms were destroyed by 
fire of unknown origin on Feb. 16, with a 
loss of approximately $30,000. The main 
factory building was not damaged, and pro- 
duction, at a rate of one-half time, was 
started the next morning. <A temporary 
building is now in course of construction, 
and contracts have been let for a building 
140 ft. x 60 ft. It will be entirely of steel 
and concrete and will be started at the 
earliest possible moment. 


THE BOSTON BELTING COMPANY, 
joston, Mass., announces through its pres- 
ident, W. E. Hardy, that W. E. Hardy, 
F. H. Rice and H. H. Whitesel and associ- 
ates, who have been operating the Boston 
felting Corporation (so far as production 
and sales are concerned), nave purchased 
and taken over all assets of the corpora- 
tion which relate to the mechanical rubber- 
goods business. The Boston Belting Com- 
pany, whose major assets had been trans- 
ferred to the Boston Belting Corporation 
some two years ago, had never been dis- 
solved. Consequently, on Nov. 6, when 
Thomas A. Forsyth and J. H. D. Smith re- 
signed as directors and president and 
treasurer respectively, their positions were 


filled by the election of W. E. Hardy, pres- 
ident and general manager, F. H. ice, 


treasurer, and H. H. Whitesell, director and 
sales manager, The Boston Belting Com- 
pany, incorporated under the laws of the 
State of Massachusetts, was originally es- 
tablished in 1828, and was incorporated 
by state legislative grant in 1845 as the 
Goodyear Manufacturing Company, the 
firm name being changed in 1847. 


THE MITCHELL-RAND MANUFAC- 
TURING COMPANY, New York City, has 
sent out cards of samples of armature 
twines. The company has adopted a new 
system of gaging these twines, which 
greatly simplifies the method of determin- 
ing sizes. 
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EARL E. WHITEHORN, advertising serv- 
ice for manufacturers and jobbers in the 
electrical industry, has moved his offices up- 
town from the Equitable Building, where he 
has been for several years, to 320 Fifth 
Avenue. Larger quarters were needed to 
take care of growth of business. 

M. A. BELKIRE, JR., has opened an of- 
fice for the Booth Electric Furnace Com- 
pany at 805 Hammond Building, Detroit, 
Mich. Another branch office has been 
opened by the company in Birmingham, 
Ala., in the Brown & Marx Building, in 
charge of Gassman & Cunningham. 

THR ROME ELECTRICAL COMPANY, 
Rome, N. Y., has completed arrangements 
for immediate erection of a one-story addi- 
tion to its plant, about 50 ft. by 90 ft., 
estimated to cost $20,000. 

THE INTERNATIONAL EARTH-BOR- 
ING MACHINE CORPORATION, Chicago, 
has, through its board of directors, ap- 
pointed H. R. Sachse general manager of 
the corporation, in addition to which he 
will still retain his position as secretary 
of the corporation, This company was re- 
cently formed for the purpose of manufac- 
turing three types of earth-boring machines 
which have been developed for drilling 
holes and setting poles for telephone, tele- 
graph, light, power and railway companies. 

THE MULTIPLE STORAGE BATTERY 
COMPANY, Jamaica, N. Y., has filed notice 
of an increase in its capital from $50,000 
to $200,000 for general expansion. 

THE NORTHWEST ELECTRIC APPA- 
RATUS COMPANY, 942 Security Building, 
Minneapolis, Minn., has been organized by 
John A, Clark, president and manager. Mr. 
Clark has been manager of the Northwest- 
ern branch of the Dunean Electric Manu- 
facturing Company for the last five years 
and represented the company in that ter- 
ritory for the last ten years. H. R. Me- 
Cullough, secretary and treasurér, has as- 
sisted Mr. Clark for the last five years. 
The company specializes in Duncan meters 
and transformers and in motors, generators, 


switches and protective apparatus. The 
capitalization is $30,000. 

THE PATTEN - BROWN COMPANY, 
electrical and mechanical engineers and 
contractors, moved on Jan. 31 from 143 
Prince Street to 353 Canal Street, New 


York City. 

THE ACHESON GRAPHITE COMPANY, 
Niagara Falls, N. Y., has published a book- 
let entitled “Electric Furnaces” in which the 
electric furnaces manufactured in_ the 
United States are listed, together with the 
name of the manufacturer and a brief de- 
scription of each furnace. The furnaces 
described in the publication include the are 
type and those using some kind of resist- 
ors, and they are grouped under the head- 


ings of furnaces for steel melting, for 
melting non-ferrous metals and for heat 
treating. Induction furnaces and _ those 


special furnaces which have been developed 
for different purposes are not listed, though 
the names and addresses of the manufac- 
turers will be given upon request. The 
booklet will be revised from time to time 
to include the new furnaces placed on the 
market, 





Foreign Trade Notes 





BAKING BY ELECTRICITY INCREAS- 
ING IN SWITZERLAND.—According to 
J,Exportateur Suisse, the extraordinary 
rise in the prices of fuel has considerably 
furthered baking by electricity in Switz- 
erland, although many ovens existed in 
that country before the war. Night energy 
can be supplied by hydro:stations at very 
cheap rates for this service. The same con- 
dition applies to Norway and Sweden. 

HIGH PERCENTAGE OF AMERICAN 
ELECTRICAL IMPORTS INTO BRAZIL. 
- The following table shows in pounds 
weight the relation of imports of electric 
motors and wire from the United States 
and from other countries into the port of 
Sao Paulo, Brazil, in 1917 and 1918: 


e 1917 1918 
Cable, total .:.... «+--+ 1,240,309 915,462 
From United States.. 960,038 915,462 
Tare wire, total........ 86,220 202,008 
From United States. . 85,131 201,797 
Insulated wire, total... 207,902 156,268 
From United States. . 206,582 155,547 
Motets,. total  .cccecexi 191,002 90,838 
From United States.. | 139,179 89,22 


MICA REMOVED FROM INDIAN AN 
ERITISH EMBARGO LISTS.—All ciao 
tions on importation of mica from Madras 
have been removed, and mica blocks, split- 
tings and sheets have been removed from 
the British list of prohibited exports. 
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CZECHOSLOVAK GOVERNMENT. TO 
MANUFACTURE TELEPHONE AND 
TELEGRAPH EQUIPMENT.—The ‘Trade 
Commissioner at Prague states that with the 
co-operation of the government of the 
Czechoslovak Republic a company under 
the style of the “Telegrafia”’ is being organiz- 
ed at Prague with a capital stock of one mil- 
lion crowns to manufacture low potential 
instruments, such as telegraph and tele- 
phone instruments, railway signaling ap- 
paratus, and individual parts of these in- 
struments, further to equip telegraph and 
telephone central stations and reconstruct 
them, standardize telephone and telegraph 
equipment for central stations, manufacture 
3ohemian independent types, ete., also to 
sell their own as well as foreign products 


of such sort. The Ministry of Post and 
Telegraphs of the Czechoslovak Republic 
has the greatest interest in the formation 


of this new stock company. It has signified 
its willingness to purchase for its needs 
all the instruments that will be suitable, as 


soon as the company commences active 
operation. Inasmuch as in Prague alone 
from three to four new telephone central 


stations are to be constructed, and as = 
the 


terials ruined by war and used by 
State today in telegraph and _ telephone 


work already call for renewal, the pros- 
perity of the company is securely founded. 





Foreign Trade Opportunities 


Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and 
Domestic Commerce, Washington, by men- 
tioning the number. 


A technical engineer for Norway (No. 
31,720) is in the United States and de- 


sires to secure agencies for the sale of all 
kinds of electrical goods. 

An electrical supply company in China 
(No. 31,721) desires to purchase electrical 
appliances. 

An agent and factory representative in 
Spain (No. 31,728) desires to receive from 
manufacturers quotations on_ brass wire 
from 1 mm. to 10 mm. in diameter, and 
brass and copper sheathing. 

An engineer from Sweden (No. 31,729), 
who is in the United States, desires to se- 


cure agencies for the sale of electrical 
goods, 
An engineer in Argentina (No. 31,731) 


desires to secure material suitable for 
electrical installations in small towns, such 
as self-contained engine-driven sets. 


An importer in Spain (No. 31,732) de- 
sires to purchase for own account and 
secure agencies for electric motors and 


transformers. 

A commercial traveler (No. 31,737), who 
has represented an American firm in Spain 
and Portugal, is about to return to Spain, 
and desires to secure an agency for the 
sale of electrical goods. 

A firm in Brazil (No. 31,766), having re- 
cently added a commission sales depart- 
ment, desires to get in touch with export- 
ers specializing in electrical goods, 

The American agent of a firm in Holland 
(No. 31,768) desires to secure the sole 
agency for an electric hot-water tap or 
faucet with a wall contact plate. 

An electrical supply company 
(No. 31,769) desires to 
facturers of electrical supplies and appa- 
ratus, especially telephone materials, and 
asks immediate quotations on a 1,000-sub- 
scriber automatic telephone equipment. 


A firm in New Zealand (No. 31,774) de- 
sires to purchase and secure an agency for 
brass and copper sheets, tubes, rods, etce., 
and electric motors, direct-current and al- 
ternating-current. 

The American purchasing agent for firms 
in Europe (No. 31,776) desires to purchase 
immediately household labor-saving de- 
vices, washing machines, vacuum cleaners, 
electrical supplies, motors and exhaust and 
ceiling fans. 

A firm in Spain (No. 31,778) manufac- 
turing small- direct-connected, motor-driven 
pumps, and having large facilities for in- 
stallation and repair work, desires repre- 
sentations of the following lines: electric 
generators, electric motors, principally of 
small sizes, wiring devices, and an elec- 
tric automobile. 

An agency is desired by a firm in Spain 
(No. 31,796) for the sale of telephonic 
and telegraphic apparatus, motors, gen- 
erators, cables, electrical instruments; and 
highpower searchlights suitable for army 
field operations, " 


in Spain 
represent manu- 
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THE COUNTRY HOME POWER & 
LIGHTING COMPANY of Louisville, Ky., 
has been incorporated with a capital stock 
of $30,000 by W. G. Simpson, Jr., of Louis- 
ville, Hubert and Graham Vreeland of 
Frankfort, Ky. 

THE GOODLAND (IND.) MANUFAC- 
TURING COMPANY has been _ incorpo- 
rated by Lawrence Romine, Dale A. Rowe 
and E. E. Kertis. The company is cap- 
italized at $250,000 and proposes to manu- 
facture electrical supplies. 


THE LA PORTE (TEX.) WATER, 
LIGHT & ICE COMPANY has been incor- 


porated with a capital stock of $13,000 to 
construct and operate a water and electric 
light plant and ice factory. H. R. Dean is 
among the stockholders. 


THE WEBSTER LIGHT & POWER 
COMPANY of Luckey, Ohio, has been in 
corporated with a capital stock of $75,000 
by Ruben Warnz and others. 

THE WEST RIVER POWER COMPANY 
of Mount Holly, Vt., has been incorporated 
by R. R. Dan, W. H. White of Belmont, 
W. G. Russell of Mount Holly and E J 
Horton of Cuttingsville. .The company is 
capitalized at $5,000 and proposes to supply 
electricity for lamps and motors in London- 
derry, Jamaica, Wardsboro, Shrewsbury, 
Wallingford and Mount Holly. 
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RESIDENCE LIGHTING.—The National 
X-Ray Reflector Company, 235 West Jack- 
son Boulevard, Chicago, IIL, is distributing 
folder No. 100 on the lighting of residences 
through the use of indirect lighting lamps. 

MAGNET WIRE.—The Dudlo Manufac- 
turing Company, Fort Wayne, Ind., has re- 
cently issued a folder giving equivalent 
sizes in other gages and also in metric 
units of the different sizes of magnet wire 


from No. 14 to No. 44, together with 
weights and resistances. 

CIRCUIT BREAKERS. — Bulletin No. 
47,419-A, superseding bulletin No. 47,419, 


has recently been issued by the General 
Electric Company of Schenectady, N. Y., 
descriptive of its small-capacity industrial 
oil cireuit breakers, type FP-10, 50-amp., 
600-volt, for three-phase and quarterphase 


induction motors of 25 hp. or less. 
EMULSIFIER.—tThe Sharpless Separa- 
tor Company of West Chester, Pa., de- 


scribes its motor-driven emulsifier in a 


recent bulletin. 


SEARCHLIGHTS.—The Grether Manu- 
facturing Company of Dayton, Ohio, has 
recently issued a small booklet descriptive 
of its hand battery-searchlight for different 
purposes. 

PUMPS.—The Pelton Water Wheel Com- 
pany, San Francisco, Cal., in bulletin No. 
10 describes its lines of centrifugal pumps. 

INSTRUMENTS.—Hoyt electrical instru- 
ments for dashboard, miniature switch- 
board, larger switchboard -.and portable 
case are described in a recent catalog by 
the Burton Rogers Company, Boston, Mass. 

SAFETY SWITCHES.—The V. V..- Fit- 
tings Company, Philadelphia, has _ issued, 
to be inserted in its catalog No. 21, sup- 
plementary pages on its type BE quick- 
make and quick-break safety switches. 

PYROMETERS.—The Brown Instru- 
ment Company, Philadelphia, describes in 
catalog No. 12 its lines of indicating and 
recording pyrometers. 

PLANT EQUIPMENT.—The Star’ Brass 
Works, Chicago, has recently issued bulle- 
tin No. 6 pertaining to its line of small 
steam and water-jet apparatus, comprising 
steam and water siphons or ejectors and 
also small steam-jet pumps. 

ENTRANCE SWITCHES.—The 
bull Electric Manufacturing Company, 
Plainville, Conn., describes in a _ recent 
bulletin its externally operated entrance 
switches and meter protective trim. 

VACUUM SWEEPER.—Parts 1 and 2 of 
the sales manual on vacuum sweepers with 
motor-driven brush distributed by the 
Western Electric Company of New York 
City are now available. ; 

FLEXIBLE METALLIC TUBING.—The 
Preeze Manufacturing Company,. Newark, 
N. J., describes in a folder the many. uses 
of “Fle-x-met,” a flexible metallic tubing. 
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New England States 


SPRINGFIELD, MASS.—The Gilbert & 
Barker Manufacturing Company 1as 
uwarded the contract for the construction 
of a new power plant to A. E.. Stephens of 
145 State Street. The contract also in- 
cludes alterations to the present plant. 


PAWTUCKET, R. L—The William IH. 
Ilaskell Machine Company has commenced 
the clearing of a site on Main Street for 
the erection of an addition to its plant, 81 
ft. x 123 ft . 


NAUGATUCK, CONN.—Electrical and 
mechanical equipment will be installed in 
the new building to be erected by the Nau 
xatuck Chemical Works, to replace its fac 
tory recently destroyed by fire with loss 
estimated at about $100,000, 


Middle Atlantic States 


BATH, N. Y.—The sum of $30,000 has 
been appropriated by the town officials for 
the construction of a new municipal elec- 
tric ight and power plant. 


BINGHAMTON, WN Y.—In order to 
satisfy demands for more power, the Bing- 
hamton Light, Heat & Power Company will 
begin work on the installation of new boiler 
equipment at the Johnson City works. This 
is in addition to the reeently completed 
work of installing «a new turbine unit. 


RRONXVILLE, N. Y.—Plans are being 
considered by the Village Investing Com- 
pany for a one-story brick power plant on 
Fairfield Road. The new building, which 
is to be 26 ft. x 30 ft.. will cost in the 
neighborhood of $20,000. 


BROOKLYN, N. Y.—A new ice-manufac- 
turing and refrigerating plant, three-story, 
30 ft. x 135 ft., will be erected by the 
Brooklyn Retail Butchers’ Corporation, 
3285 Fulton Street, at Atlantic Avenue and 
Fort Greene Place. The structure, with 
proposed electrical and mechanical equip- 
ment installation, will cost about $400,000, 
A. Rosen is president. 


RUFFALO, N. Y.—Application has been 
filed by the Niagara & Erie Power Com- 
pany with the Public Service Commission 
for permission to construct a new electric 
light and power plant. Plans for the new 
building have already been prepared. 


HIGHLAND, N. Y.—The Acme Storage 
Battery Corporation, manufacturer of stor- 
age batteries and other electrical equip- 
ment, has increased its capital from $100,- 
000 to $175,000 for proposed expansion. 


LONG ISLAND CITY, N. Y.—The As- 
toria Light, Heat & Power Company, Shore 
htoad, has awarded a contract to the George 
A, Fuller Company, 175 Fifth Avenue, New 
York, for the erection of a new two-story 
building, 60 ft. x 362 ft., on Van Alst Ave- 
nue, to cost about $150,000, including equip- 
ment. 


NEW YORK, N. Y.—The Petroleum Heat 
& Power Company, of 511 Fifth Avenue, 
is constructing a 3-story reinforced con- 
erete boiler and pumping building, about 
0 ft. x 40 ft., at an estimated cost of 
$51,000. 


ROCHESTER, N. Y.—The Ontario Cold 
Storage Company, E. & B. Building, will 
build a new cold storage and refrigerating 
plant at Ontario, N. Y., to cost about $100,- 
000, ineluding electrical and mechanical 
equipment G. A. Wagner, 12 Amherst 
Street, Rochester, is architect. 


WATERTOWN, N. Y.—A number of in- 
lustrial interests at this place, including 
the International Paper Company and the 
ilinde & Dauch Paper Company, have plans 
under way for the establishment of a 
hydro-electric power plant in the vicinity of 
Sewall's Island, to be operated as a cen- 
tral station for general industrial service. 
The project is estimated to cost close to 
$1,000,000. 


CAMDEN, N. J.—Up to the present time 
the Delaware & Atlantic Telephone & Tele- 
graph Company has placed about 95 per 
cent of its lines underground in the busi- 
ness district, replacing the former over- 
head system. 


IRVINGTON (NEWARK), N. J.—The 
Lionel Corporation, 605 South Thirty-first 
Street, manufacturer of electric toys, has 
filed plans for the erection of a four-story 
iddition to its plant, 75 ft. x 82 ft., to cost 
about $50,000. 


NEWARK, N. J.—A_ one-story brick 
power plant, 50 ft. x 100 ft., for works 
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operation will be erected by John M. Camp- 
bell & Company, Plum Point Lane, Newark, 
in connection with the erection of five new 
buildings at its color and chemical works 
The project is estimated to cost about 
$150,000. Perey B. Taylor, Essex Building. 
is consulting engineer 


NEWARK, N. J.—A power plant, com- 
prising boiler room, engine room and mech- 
anical departments, will be erected by 
Clark & Company, Rose Street, in con- 
nection with the erection of an addition to 
its plant, 55 ft. x 170 ft., to cost about 
$150,000. The machinery to be installed 
will be electrically operated, with motor 
drive in various departments of the works. 
Thomas M. Clark is president. 


NEWARK, N. J.—The present plans of 
the General Lead Batteries Company eéall 
for a five-story reinforced-concrete factory 
building to be built at Lister Avenue and 
Chapel Street. The new plant will cost 
approximately $150,000, 


PHILLIPSBURG, N. J3.—The Eastern 
Pennsylvania Power Company has com- 
menced the installation of additional elec- 
tric equipment in the loeal plant of the 
Warren Soapstone Company for increased 
power service. 


PHILLIPSBURG, N. J.—The General 
Pulverized Limestone Company has _ ar- 
ranged for a lease of the former power 
plant of the Eastern Pennsylvania Power 
Company, at Columbia, N. for general 
works service. 


SOUTH AMBOY, N. J.—The Board of 
Trustees is considering plans for extensions 
and improvements in the street-lighting 
system. ‘The service is furnished by the 
Monmouth Lighting Company. 


ALLENTOWN, PA.—Electrical  equip- 
ment and refrigerating apparatus will be 
installed in the proposed ice-storage plant 
of the Allentown Merchants’ Ice Company 
at Fifth Street and Sumner Avenue. The 
capacity of the new plant will be about 
5,000 tons. 


EASTON, PA.—The Chipman Knitting 
Mills have enlarged their plant by building 
new additions and will be in the market for 
additional central-station service in the 
near future. 


EASTON, PA.—The Dixie Drinking Cup 
Company is building a new plant and will 
employ from 400 to 500 persons. The 
power requirements of this plant will be 
from 200 hp. to 300 hp. at the start. 


EASTON, PA.—The Pennsylvania Utili- 
ties Company has completed the installa- 
tion of new generating equipment at its 
power plant at Stroudsburg. Machinery in- 
stalled at this station has been remodeled 
and modernized, and the company’s sub- 
station at Delabole has been rebuilt to 
allow for automatic operation. 


EASTON, PA. — A_ two-million-dollar 
cement mill is shortly to be erected about 
one mile from the present transmission line 
of the Pennsylvania Utilities Company to 
the Warren Paper Company. It is expected 
to have a eapacity of 3,000 barrels of 
cement per day. This new plant will be 
in operation in the early summer, at which 
time it will require a large power supply. 


GETTYSBURG, PA.—The voters have 
approved a bond issue of $20,000 for the 
establishment of a municipal electric powe1 
plant for local lighting and commerci:l 
service. 


HARRISBURG, PA.—The Harrisburg 
Light & Power Company will make ex- 
tensions to its substation and transformer 
plant for increased lighting service in the 
Fourteenth Ward section. 


HAZLETON, PA.—TIt is reported that 
extensions and improvements contemplated 
by the Cranberry Creek Coal Compary in- 
clude the installation of a large quantity 





VoL. 75, No. 9 


of electrically operated mining equipment 
in the Alliance Colliery, Schuylkill County. 


MARIETTA, PA.—The Farmers’ Electric 
Company, recently organized, is planning 
for the operation of a local power plant for 
light and power service. It is proposed to 
build a distributing line from Washington- 
boro to Mountville, and construction work 
on this system will be inaugurated at an 
early date. John N. Ware is president. 


McKEESPORT, PA.—The McKeesport 
Iee & Cold Storage Company is reported 
to be planning for the rebuilding of its 
refrigerating and cold-storage plant, re- 
cently destroyed by fire with loss estimated 
at $125,000, ineluding equipment. 


PHILADELPHIA, PA.—A new boiler 
plant is to be installed in the factory and 
bleach house which is being constructed at 
Clearfield and Janney Streets by John 
Blood & Brothers. The total estimated 
cost is $40,000, 


PHILADELPHIA, PA.—-The General 
Manufacturing Company has filed plans for 
an addition to its power plant for increased 
boiler service; improvements will be mad 
in the engine department. 


WILKES-BARRE, PA.—An_ application 
has been filed with the Public Service Com- 
pany by the Wilkes-Barre Light Company 
for permission to issue bonds for $1,000,000 
It is reported that a portion of the pro- 
ceeds of this bond issue will be used for 
expansion. 


BALTIMORE, MD.—In connection with 
its proposed new plant at Dundalk the Con- 
solidated Gas, Electric Light & Power 
Company, Lexington Building, will defer 
calling for bids for the first unit for about 
twelve months. It is planned to build a 
three-unit plant at this location. 


BALTIMORE, MD.—The Shenandoah 
Valley Milling Company, 418 Equitable 
Building, is planning for the erection of a 
hydro-eleetric power plant to be used for 
service at its mill at Front Royal, Va 
Albert M. Quick is president. 


BALTIMORE, MD.—The Sterno Corpor- 
ation, recently incorporated with a capital 
of $500,000, is contemplating the construc- 
tion of a plant in the Curtis Bay district 
for the manufacture of alcohol-burning de- 
vices for automobile service, electric heat- 
ing and cooking devices, ete. A large purt 
of the equipment to be installed will be 
electrical and will cost, together with cost 
of construction, about $400,000. 


EMMITSBURG, MD.—The Board of 
Trustees, Mount St. Mary’s College, is hav- 
ing plans prepared for a new steam-oper- 
ated electric power plant at the institution 
to cost about $25,000. Frank J. Baldwin. 
328 North Charles Street, Baltimore, is 
architect. 


HAGERSTOWN, MD.—The city is con- 
templating a bond issue of $300,000 for the 
purpose of constructing an electric light 
plant. 


QUEENSTOWN, MD.—An electric light 
plant to cost about $7,000 is being consid- 
ered by the town commissioners. 


North Central States 


LITCHFIELD, MICH.-——-Bonds to the 
amount of $12,000 have been voted for an 
electric lighting plant. 


ASHTABULA, OIHIIO.—A bond issue 
amounting to $300,000 for the ereetion of a 
power house has been asked of the City 
Council. 


CLINTON, IND.—The Hatfield Electric 
Company of Indianapolis, Ind., has received 
the contract for wiring the new theater 
building of the Standard Theater Company, 
which is being erected at a total cost of 
$125,000. 


EVANSVILLE, IND.—The Universal 
Manufacturing Company, a unit of the 
Liquid Carbonie Corporation of Chicago, is 
planning to erect a large addition to the 
present Evansville plant. 


GARY, IND.—The Leonard Tractor 
Company, capitalized at $2,000,000, will 
soon begin the erection of factory build- 
ings at Griffith, near Gary. 


GARY, IND.—The Panic Proof Products 
Corporation of New York has purchased the 
Gary plant of the Central Metallic Door 
Company and will at once begin the erec- 
tion of additional buildings to cost $1,000,- 
000, 
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INDIANAPOLIS, IND,—The Indianapo- 
lis Light & Power Company has awarded 
a contract to the H. K. Ferguson Com- 
pany, Cleveland, Chio, for the erection of 


an addition to its power plant to cost 
about $50,000. 
INDIANAPOLIS, IND.—Plans are be- 


ing prepared for a new power plant for 
the International Printing Company, 230 
McCarty Street, to be erected in connec- 
tion with a new lithographing and paper- 
box works to cost about $150,000. 


SEYMOUR, IND.—The Seymour Water 
Company will rebuild its steam plant and 
will also build a new sedimentation basin 
of 2,000,000 gal. capacity, designed to im- 
prove the filtration plant. The company 
recently installed hydraulic power equip- 
ment, and it operates its steam plant only 
when the condition of White River will not 
permit the operation of the water-power 
system. 


SHELBYVILLE, IND.—A_ new boiler 
plant, 48 ft. x 75 ft.; mechanical drying 
plant, 44 ft. x 82 ft., and other structures 


will be erected by Cutainger & Thompson 
as extensions to their local veneer plant. 
The work, including mechanical and elec- 
trical equipment, is estimated to cost 
$85,000. 


WASHINGTON, IND.—The City Coun- 
cil has under consideration plans for im- 
provements to the municipal lighting plant 
that will cost between $60,000 and $70,000. 


MOLINE. ILL.—The Tri-City Railway 
Company, Davenport, Iowa, has applied to 
the Illinois Public Utilities Commission for 
permission to increase its capital stock 
$195,000 for the purpose of purchasing all 
property, tracks and the franchise of the 
Moline, Rock Island & Eastern Traction 
Company. 


BARTON, WIS.—The 
neering Company, 118 North La Salle 
Street, Chicago, Ill., is completing plans 
for a new two-story machine shop, 44 ft. x 
122 ft., at Barton, to cost about $75,000, 
including electrical and mechanical equip- 
ment. M. D. Woodford is general manager. 


RACINE, WI1S.—The J. I. 
Works Company has under consideration 
plans for two new foundries. One, a mal- 
leable foundry. is to be 150 ft. x 300 ft. 
and will cost about $119,000; the second, a 
gray-iron foundry, is to be 150 ft. x 360 
ft. and will cost about $120,000. 


FRAZER, MINN.—It is reported that an 
electric light plant may be constructed at 
Frazee by L. M. Smith of Hill City, Minn. 


DAVENPORT, TOWA.—The Blackhawk 
Hotel Company will erect four-story addi- 
tion to hotel to cost $250,000. 


JACKS FORK, MO.—The Shannon Pub- 
lic Utilities Company, recently organized 
for the purpose of developing local water 
power, expects to construct two dams, the 
first on Jacks Fork, the second on Current 
River. The first will be 761 ft. long and 
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17 ft. high, costing approximately $186.- 
900. At its completion the railroad will 
be continued to Current River, where the 


second dam, to cost $280,000, will be built. 
A 95-mile transmission line is also contem- 
plated to connect Cabook, Summerville, 
Eminence and Centerville. M. R. Cole, 
Cabool, Mo., is the engineer in charge. 


McLAUGHLIN, N. D.—The city has 
voted to install an electric street-lighting 
system. Address the city clerk. 


WATERTOWN. S. D.—The Watertown 
Central Station Heating Company, Water- 
town, is having plans prepared for the erec- 
tion of a new electric light and power plant 
to cost about $175,000. I. A. Larson, 
2118 Hendon Avenue, St. Paul, Minn., is 
consulting engineer. 


LISCO, NEB.—The electric light plant 
owned by the Mitcheil Motor Company was 
recently destroyed by fire at an estimated 
loss of $40,000. 


KINSELY, KAN.—Council has made a 
contract for plans and specifications for a 
municipal light and power plant. The fran- 
chise of the’ privately owned plant at Kins- 
ely expires within a year or so, and 
recently rates have been increased to such 
an extent that sufficient street lights can- 
not be afforded. The city owns the water- 
works system, and it was decided to build 
a large light and power plant sufficient to 
pump the city water, furnish power for 
other industries and pump water for irri- 
gation in the vicinity of Kinsely. 


LAWRENCE, KAN.—Facts and figures 
being compiled at the reference bureau of 
the University of Kansas indicate that 
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much attention is being giver in 
to the construction of electric 
powep companies. Five cities have called 
elections to vote on bond issues of from 
$2,400 to $3,000 and eight cities have voted 
bonds for construction of new light plants. 
Cia‘*s, Louisburg and Sawyers plan to in- 
stall new plants. Bernard, Geneseo, Lamar, 
Meredian, Mount Hope, Oswego, and Tri- 
bune have voted bonds of $8,000 to $40,000 
for new plants. Hutchinson, Alden, Wet- 
more, Herndon and Hiawatha will im- 
prove their light plants this year. 


Southern States 


ASHEVILLE, N. C.—The Carolina-Ten- 
nessee Power Company is planning for the 
development of about 60,000 hp. in the new 
hydro-electric plant on the Hiawassee River 
in North Carolina and Tennessee. The im- 


mediate plans call for two 150-ft. dams. 
one in Tennessee and the other about 13 


miles further north in Carolina. The cost 
of the entire project will probably exceed 
$9,000,000. The consulting engineer for 
the work is W. V. N. Powelson, 61 Broad- 
way, New York City. 


ST. PAULS, N. C.—An electric power 
plant to supply electrical energy to both 
the town and the mills is being considered 
by the St. Paul’s Cotton Mill Company, the 
Ernaldson Manufacturing Company and 
the Alexander Cotton Mills. 


ESTILL, S. C.—The construction of a 
one-story brick electric light plant is being 


considered by the commissioners of pub- 
lic works. The proposed building will be 
about 35 ft. x 50 ft. and will be used for 


municipal service. James Howe is the 


chairman of the commissioners. 


LYERLY, GA.—The city is contemplat- 
ing the installation of an electric street- 
lighting system for which the power is to 
be furnished by the Chattanooga River 
Power Company. Address the Mayor. 


KOSCIUSKO, MISS.—Williams & Lebby, 
engineers, of Yazoo City, Miss., are in 
charge of the construction of the city elec- 
tric light and power system. The machin- 
ery to be installed includes a 100-kw. turbo- 


generator, oil-burning boilers, economizer, 
ete. 

HEBER SPRINGS, ARK.-—The Arkan- 
sas Hydro-electric Development Company 


is planning to erect a $5,500,000 plant on 


Red River, the initial installation to cost 
about $320,000. The present plans call for 
the construction of a_reinforced-concrete 


450-ft. dam, 60 ft. high, at an estimated 
cost of $120,000, and a 45-mile transmis- 
sion line with a probable voltage of 44.000 
volts. The first installation will be 3.000 
hp. E. T. Stanfield is the vice-president 
and general manager. 


LAKE CHARLES, LA.—The Louisiana 
State Rice Milling Company has under con- 
sideration plans for the construction of a 
new rice mill, to cost about $250,000 to 
$300,000. The plant will be a _ fireproof 
building of concrete and steel. 


BRADY, TEX.—The Brady Water & 
Light Company will construct an electric 
light plant here. W. O. Kirchner is super- 
intendent. 


CISCO, TEX.—It has been reported that 
the Cisco Gas & Electric Company is plan- 
ning to spend $100,000 in increasing and 
improving its facilities. Half of this sum 
is to be spent in the power house and the 
other half in extending the pole, wire and 
fixture system. P. W. Campbell is manager 
of the company. 


EASTLAND, TEX.—The J. KE. Lewis 
Syndicate of Eastland, which has acquired 
the Breckenridge, Eastland, Ranger, De 
Leon and Gorman electric light and powcr 
plants, has recently completed a high-ten- 
sion line from Gorman to Dublin. From 
Gorman this line will be built into the high- 
tension line the J. BE. Lewis Syndicate has 
strung from Eastlend to Ranger. Exten- 
sions to Rising Star, Cisco and other West- 
ern points are contemvlated. 


EASTLAND, TEX.—An electric power 
station is to be constructed by the newly or- 
ganized Oil Belt Power Company, at a 
cost of approximately $2,000,000, including 
the expenditure that will be made in build- 
ing a system of transmission lines to oil 
fields, towns and industrial plants within 
a radius of 50 miles. The new plant will 
furnish electric power for drilling and 
pumping oil wells and provide electrical 
energy for towns and industrial plants. 
The building will be of steel and concrete 
construction, 90 ft. square and 60 ft. high. 
Modern machinery will be installed, includ- 
ing two 3,000-watt steam turbines and nec- 


essary boilers giving the plant a capacity 
of 8,000 hp. Power transmission lines cov- 
ering the oil fields in this district will 
earry electricity at 12,000 volts and 60,000 
volts. J. E. Lewis of Eastland is vice- 
president and general manager. 


EASTLAND, TEX.—A_ two-story brick 
exchange building is to be built by the 
southwestern Telegraph & Telephone Com- 
pany, in which it is planning to install a 
kwitchboard with 8,000-line capacity. The 
total cost will be approximately $25,000 


Pacific and Mountain States 


WALLA WALLA, WASH.—Enginecr 
Ernest B. Hussey, employed by the city to 
make an estimate of cost for a city reser- 
voir, as well as for a hydro-electric plant 
to be operated in connection with the city 
water system, has submitted a report to the 
city water board. The reservoir, as orig- 
inally planned, would cost $375,000, 
although new designs are being planned 
which may cut the cost to $340,000. 


ENTERPRISE, ORE.—The Enterprise 
Electric Company plans the erection of a 





power plant above Wallowa Lake. The 
company has filed application with the 
state engineer to appropriate 60 second- 


feet of water from the Wallowa River for 
the development of 1,027 hp. 


LA GRANDE, ORE.—The = Eastern 
Oregon Light & Power Company has plans 
under consideration for the construction of 
a local steam plant. 


PORTLAND, ORE.—It 
the Northwestern Electric Company is 
planning to construct a large hydro-elec- 
tric plant on the North Fork of the Lewis 
River at an estimated cost of $5,000,000. 
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SAN FRANCISCO, CAL.—The Sierra & 
San Francisco Power Company has been 


granted a permit to divert 150 cu.ft. per 
second from Seuth Fork Stanislaus River, 
which will enable this company to develop 


57,272 additional hp. 
KELLOGG, IDAHO.—It is reported that 
plans are now under way for extending 


the Washington Water Power Company's 
electric line to the Eagle Creek district 
from the Murray section on the north side. 


HELENA, MONT.—A power line 3 miles 
in length will be built to connect the lines 
of the Montana Power Company with the 
Free Coinage Mine in Lump Gulch district. 
operated by the Amalgamated Silver Mines 
Company of Helena. Te mine is to be 
electrified. It is expected that other mining 


properties along the route ot the power 
line will shortly be electrified. 
LIBBY, MONT.—The electric light and 


power plant of the Libby Water & Electric 
Light Company has recently been entirely 
destroyed by fire at a loss of about $30,000. 
J. S. Kirby, president of the company, has 
announced that work will be commenced as 
soon as possible on a new building of tile 
fireproof construction and larger than the 
original. In addition to a water turbine of 
350 hp. a steam auxiliary will be installed 
with < generating capacity of 400 hp. The 
cost of the building and new machinery is 
estimated at $60,000 


Canada 


WINNIPEG. MAN.—Tenders will be 
received at the office of C. J. Brown, city 
clerk, up to 3 p.m. on March 8, 1920, for 
the supply and delivery, f.o.b. Lac du Bon- 
ret, Man., of two rotary oil pumps and elec- 
trical motors for water turbine governors. 
Specifications may be obtained at the office 
of the city light and power department, 54 
King Street. 


ST. JOHN, N. B.—Charles Brandies is 
consulting engineer for a new power plant 


which may be ere ted on Green River, 
Madawaska County a short distance above 
St. Leonard’s. A preliminary survey is 


being made for the plant, which 


mated to cost $500,000. 


WOODSTOCK, N. B.—Estimates of the 
loss caused by fire in the Hayden-Gibson 
Theater block vary from $100,000 to $150,- 
000. 


TORONTO, ONT.—The use of 300-watt 
nitrogen lamps in lighting St. Clair and 
Danforth Avenues has been authorized by 
the City Council. 


WINDSOR, ONT.—It is reported that 
Marcus A. Loew has under consideration 
plans for the erection of a new theater at 
an estimated cost of $500,000. 


WINDSOR, ONT.—The commission 1s 
considering plans for extending the hydro- 
electric plant at a cost of approximately 
$150,000. O. M. Perry is the manager. 
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1,330,059. Po_te CHANGER; Hiram D. Cur- 

rier, Chicago, Ill. App. filed June 28, 1915. 
Operates harmonic, tuned bells or tele- 
phone ringers. 


1,330,064. GRADE - CROSSING SIGNAL; 
Charles W. Dunham, Edgewood Borough, 
Pa. App. filed April 24, 1917. Electric 
pendulum type. 


1,330,078. MusICAL INSTRUMENT; Reese B. 
Kent, Wheeling, W. Va. App. filed Oct. 
16, 1919. Operates fingering magnets. 


1,330,101. ELecTRIC ENGINE STARTER; 
George W. Wacker, Rutherford, N.. J. 
App. filed Dec. 14, 1917. Reducing gears 
and unidirectional clutch. 


1,330,124. RELAY; William fF. Krautter, 
Chicago, Ill. App. filed March 27, 1919. 
Pole changer with contact springs. 


1,330,133. OscILLATION SPARK COIL AND 
CONNECTION ; Edwin G. Northrup, Prince- 
ton, N. J. App. filed June 18, 1917. Con- 
centrates energy upon resistor. 


1,330,135. AUTOMATICALLY CONTROLLED 
ELectric SysteM; Floyd W. Parkinson, 
Peoria, OL. App. filed Nov. 15, 1916. 
Gas-engine-driven generator for isolated 
plants. 


1,330,153. ELECTRICAL SUPPLY APPARATUS; 
Milton Alden, Springfield, Mass. App. 
filed Nov. 12, 1917. Dentist’s electrical 
instruments. 


1,330,161. SPARK-PLUG TESTER; Even 
Bordahl, Roslyn, S. D. App. filed May 
18, 1918. Current passed through port- 
able attachment shows defects. 


1,330,165. MAGNETO MACHINE; Walter 
Brown, Racine, Wis. App. filed Jan. 19, 
1918. Moisture-proof stator elements. 


1,330,177. TROLLEY WHEEL AND HARP; 
John N. Duncan, Boone, Iowa. App. 
filed April 9, 1918. Removable rotating 
wheel with stationary bearing. 


1,330,182. SeELF-CooLeD IMPACT SPARK 
Gap; Henry E. Hallborg, Norfolk, Va. 
App. filed July 20, 1916. Self-contained 
and fireproof. 


1,330,200. TELEPHONE-EXCHANGE SYSTEM ; 
Alben B. Lundell, New York, N. Y. App. 
+g Aug. 17, 1916. Indicates number of 
ine. 


1,330,202. TELEPHONE-EXCHANGE SYSTEM ; 
John C. McAuliffe, New York, 5. ee 
App. filed March 1, 1918. Guard signal 
used. 


1,330,214. TELEPHONE RECEIVER; Robert 
Nordenswan, New York, N. Y. App. filed 
Jan, 4, 1918. Pole piece united to magnet 
system by low reluctance joint. 


1,330,220. TELEPHONE-CALL- DISTRIBUTING 
System; Edwin H. Smythe, Hubbard 
Woods, Ill. App. filed March 27, 1918. 
Plug- terminated connecting circuits for 
connection with called subscribers’ lines. 


1,330,221. TeELEPHONE-EXCHANGE SYSTEM ; 
Dawson M. Taggart, East Orange, N. J. 
App. filed Jan. 4, 1918. Lines terminat- 
ing at central office interconnected by 
link circuits. 


1,330,226. TELEPHONE-EXCHANGE SYSTEM ; 
Joseph L. Wright, Cleveland, Ohio. App. 
filed Oct. 21, 1915. Answering and call- 
ing sets of keys for controlling intercon- 
nections. 


1,330,230. TESTING CuT-OuT; Percy H. 
Bartlett, Philadelphia, Pa. App. filed 
Jan. 22, 1917. Test blocks connecting 
secondaries of series transformers with 
current coils of test instruments. 


1,330,234. TELEPHONE Set; Willian T. 
Booth, East Orange, N. J. App. filed 
April 24, 1917. Intercommunicating type 
with ringing equipment. 


1,330,241. MetHop oF JOINING METAL; 
George A. Cutter, Dedham, Mass. App. 
filed June 14, 1918. Plates joined face 
to face by electric welder. 


1,330,252. TELEPHONE-EXCHANGE SYSTEM; 
Clarence B. Fowler, New York, Y 
App. filed Jan. 2, 1918. Control energy 
type for lines terminating at same cen- 
tral office. 


1,330,254. Rapio-TELEGRAPHY; Leonard F. 
Fuller, San Francisco, Cal. App. filed 
April. 23, 1917. Signaling apparatus for 
high-powered stations by direct-current 
circuit arrangement. 


1,330,258. TELEPHONE SWITCHBOARD; AlI- 
bert F. F. Gilson, Closter, N. J. App. 
filed Dec. 3, 1917. Facilitates fasten ng 
of key bases in key shelves. 
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1,330,271. Testinc TRANSFORMER; Earle P. 
Lee, Rochester, N. Y¥Y. <App. filed March 
27, 1919. U-shaped form embraces arma- 
ture to be tested. 


1,330,336. WAMP Support; Morris Ozlek, 
Philadelphia, Pa. App. filed May 20, 
1919. Cluster top. 


1,330,337. ELECTRICAL CONTACT SYSTEM ; 
Granville E. Palmer, Boston, Mass. _ App. 
filed Feb. 18, 1918. Translating device 
operated by contactor responsive to heat, 
moisture, etc. 


1,330,391. TELEPHONE TRANSMITTER ; 
Arthur P. Pinkler, Ridgefield, N. J. App. 
filed Mareh 2, 1917. Granular carbon 
resistance. 


1,330,398. DIFFERENTIAL MAGNETIC SPEED- 
CHANGING 'TRANSMISSION MECHANISM ; 
Carlos M. Seidel, Habana, Cuba. App. 
filed Nov. 11, 1916. Armature for for- 
ward driving held stationary while driven 
shaft is reversed through gearing. 


1,330,399. METHOD OF PLATING METAL 
ARTICLES; Robert J. Shoemake r, Milwau- 
kee, Wis. App. filed March 5, 1918. Flux 
contains zinc chloride and tin chloride. 


1,330,417. TELEPHONE EXCHANGE SYSTEM ; 
Samuel B. Williams, Jr., Brooklyn, N. Y. 
App. filed Nov. 13, 1916. Flexible call- 
distributing system. 


1,330,446. METHOD oF WELDING OBJECTS; 
Charles F. Jacobs, Chicago, Ill. App. filed 
March 20, 1919. Includes each of two 
bodies of flux in two circuits. 


1,330,464. FINDER-STARTING SYSTEM ; 
we L. Goodrum, Brooklyn, N. Y. 
App. filed Sept. 22, 1916. Facilitates 
handling of calls originating in same 
group. 


1,330,467. TELEPHONE-EXCHANGE SYSTEM ; 
William H. Harrison, Brooklyn, N. Y. 
App. filed April 11, 1918. Link circuits 
for interconnecting lines. 


1,330,468. ELEcTRIC WELDING MACHINE; 
Myron F. Hill, New York, N. Y. App. 
filed May 2, 1918. Electrode welds sepa- 
rate metal unions to a number of parts. 


1,330,471. HIGH-FREQUENCY SIGNALING; 
Burton W. Kendall, New York, N. Y. 
App. filed Nov. 29, 1915. Oscillations 
modulated in accordance with speech. 


1,330,472. PRINTING-TELEGRAPH RECEIVER ; 
Mark B. Kerr, New York, N. Y. App. 
filed April 20, 1918. Recomposing tele- 
graphic impulses into printed message. 


1,330,474. TELEPHONE-EXCHANGE SYSTEM ; 
Walter C. Kiesel, College Park, Md. App. 
filed Feb. 1, 1918. Prevents operator 
listening in. 


1,330,477. Evectric HEATING APPARATUS 
FOR METAL-~WORKING MACHINES; Frank 
P. Kobert, Amityville, N. Y. App. filed 
Avril 5, 1917. Preheats work for forg- 
ing, electric riveting or electric welding 
machines. 


1,330,483. aos EXCHANGE SYSTEM ; 
Alben E. Lundell, New York, N. Y. App. 
filed Oct. 8, 1917. Continues hunt for 
idle trunk in systems employing machine 
switching. 


1,330,491. VIBRATION-RESPONSES DEVICE; 
Robert Nordenswan, New York, N. Y. 


App. filed Aug. 2, 1917. Natural fre- 


quency adjusted over wide range. 


1,330,507. ELECTROMAGNETIC SWITCHING 
DEVICE; Walther Willenbruch, New York, 
N. YY. App. filed Dec. 30, 1916. Relay 
with a secondary in shunt with main 
energizing element. 


1,330,520. ELECTRICAL STARTING AND IGNI- 
TION SYSTEM; James K. Delano, New 
York, N. Y. App. filed May 13, 1916. 
Prevents battery from discharging 
through ignition circuit. 


1,330,532. ELecTrRopDE ADAPTER; Charles H. 
Hazelton, Lakewood, Ohio. App. filed 
Sept. 9, 1918. For projection apparatus. 
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1,330,554. SystTeM oF CONTROL; Samucl B. 
Schenck, Wilkinsburg, Pa. App. filed 
Sept. 15, 1916. Obviates reversing switch 
in railway motor circuit. 


1,330,557. SystTeM or CoNnTROL; Karl A. 
Simmon, Edgewood Park, Pa. App. filed 
Sept. 15, 1916. Mechanisms govern for- 
werd or reversed motor operation. 


1,330,558. PARALLEL BARS AND THE LIKE 
FOR MAGNETIC CHUCKS; Frank L. Sim- 
mons, Woodsocket, R. I. App. filed May. 
10, 1919. V-block connects poles on face 
of magnetic chuck. 


1,330,561. Contact Tip FoR CoNTAcT 
FINGERS FOR ELECTRICAL CONTROLLERS 
AND. SWITCHES; Charles Thompson, To- 
ronto, Ont., Can. App. filed Sept. 27, 
1919. Made quickly by dies. 


1,330,563. WrLDING ELECTRODE; James M. 
Weed, Schenectady, N. Y. App. filed 
Sept. 6, 1919. Spot-welding electrode of 
a high heat capacity, removable welding 
tip and spring for exerting pressure. 


1,330,565. SWITCHBOARD APPARATUS : 
George D. Wolf, Chicago, Ill. App. filed 
Feb. 5, 1917. For. mounting lamp-jack 
aoe spring-jaeck strips in switchboard 
ace. 


1,330,566. ENGINE-STARTING APPARATUS; 
Lionel Wolffsohn, Hoboken, N. J. App. 
filed Feb. 29, 1916. Simplified mechan- 
ical connections with source of power. 


1,330,567. ELECTRICAL APPARATUS For 
AUTOMOBILES; Lionel M. Wolffsohn, Ho- 
boken, N. J. App. filed Feb. 10, 1917. 
Mounting for starter. 


1,330,571. CAR-LIGHTING SysTEM; Clinton 
J. Axtell, Schenectady, N. Y. App. filed 
April 29, 1918. Operated either at high 
or low luminosity without affecting volt- 
age. 


1,330,576. ELECTRIC HEAT RADIATOR: 
Arthur F. Berry, Ealing, England. App. 
filed Dec. 13, 1915. Produces luminous 
effects. 


1,330,585. LiguTting Fixture; Bertram J. 
Grigsby and Owen E. Grigsby, Peoria. 
Ml. <App. filed Feb. 23, 1917. Removal 
of shade holder exposes conducting wires. 


1,330,589. MotTror-ContTroL SysTeEM; Henry 
D. James Wilkinsburg, Pa. App. filed 
April 29, 1915. Primary and secondary 
windings of alternating-current motor 
controlled automatically. 


1,330,590. BRAKE MECHANISM; Henry PD. 
James, Edgewood Park, Pa. App. filed 
Dec. 8, 1917. Two electrically operated 
brakes controlled by one series circuit. 


1,330,592. Moror-ContTroL System; Harold 
L. Keith, Edgewood Park, Pa. App. 
filed May 14, 1915. Graduated dynamic 
braking force used. 


1,330,616. MotTor-ContTroL SYsTeEM; John 
H. Albrecht, Pittsburgh, Pa. App. filed 
May 14, 1915. Dynamic braking for 
planers or other reversible machine tools. 


1,330,618. ELECTRICAL APPARATUS; Joseph 
Bijur, New York, N. Y. App. filed Dec. 
23, 1914. Prevents unauthorized use of 
car. 


1,330,620. OuTLET Box; William A. Bon- 
nell, New York, N. Y. App. filed Jan. 
30, 1917. Outlet boxes embedded flush 
with ceiling. 


1,330,627. Motror ControL; John Eaton, 
Schenectady, N. Y. App. filed June 18, 
1917. Controller driven by a fluid motor. 


1,330,634. DRAIN Device FoR STORAGE BAT- 
TERIES; Percy D. Ivey, Guelph, Toronto, 
Ont., Can. App. filed Feb. 14, 1919. 
Draining cells preliminary to recharging 
automobile battery. 


1,330,638. HicH-FREQUENCY ELECTRIC GEN- 
ERATOR; Marius C. A. Latour, Paris, 
France. App. filed Aug. 2, 1917. Elimi- 
nates slot winding. 


1,330,642. EvLectric ToASTER; Hubert M. 
McClain, Rockville, Ind. App. filed July 
6, 1918. Spaced for marshmallows. 


339,702. ADJUSTMENT OF ELECTRIC LAMPS; 

Clinton O. Harrington, Edgewood Bor- 
ough, Pa. App. filed April 7, 1916. 
Adjusting location of lamp filament. 


1,330,712. WE Lectric HEATER FOR SOLDERING 
IRONS; William H. Lanahan, Memphis, 
Tenn. App. filed March 31, 1919. Port- 
able soldering irons heated without ad- 
justment. 


1,330,761. Process oF WELDING RAILWAY 
RAILS; Charles J. Jacobs, Chicago, Ill. 
App. filed Aug. 5, 1915. Union by weld- 
ing adjacent ends of rails together. 
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